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[Orrictat CrROULAR. } 
American Gas Light Association. 
a 
Amenroan Gas Licut Te 
Oct. 10th, 1885. 

As this is the last opportunity I will have of addressing the members be- 
fore we assemble in Cincinnati, I am anxious to take advantage of the occa- 
sion to emphasize the appeal I have already made to each and every gentle- 
man on our roll call that he make every effort to be present at our coming 
meeting, and that he come in the full determination to do all that lays in 
his power to make our Thirteenth Annual Convention a grand success, If 
the verdict which the chronicler of gas matters is to pass upon our Cincin- 
nati gathering were to be entirely dependent upon those gentlemen who 
have kindly consented to contribute papers to be read at the meeting, we 
could hardly expect it to proclaim the success of the convention in the un- 
hesitating manner it might adopt, other things being eqval, if each member 
were to feel that the nature of that verdict were dependent in great measure 
upon himself. While, as I have spoken of this matter in previous circulars, 
Ido not now wish to amplify my remarks in this direction, I do desire to 
urge the members to avail themselves of the time remaining before the meet- 
ing to collect such data and information as they can anent the subjects to be 
discussed, and present them at the proper time to the Convention. 

The subjects to be discussed are indicated by the following list of prom- 
ised papers : 

‘*Natural Gas,” by W. H. Denniston. 

‘*Stoking Machines,” by M. 8. Greenough. 

**Improved Furnaces,” by Austin C. Wood. 

‘*The Result of a Month’s Working with Limed Coal,” by James Somer- 
ville. 

‘The Thermophote, or Self-registering Photometer,” by T, O’Conor 
Sloane. 

‘‘The Present State of the Gas Business,” by J. C. Pratt. 

‘* Difficulties Encountered in the Construction of a Gasholder Tank,” by 
Emerson McMillin. 

** Automatic Street Main Governors,” by William Enfield. 

Other papers have been promised, and will probably be prepared in time 
for the meeting. 

I have also received, through the courtesy of a foreign correspondent, a 
condensed translation of a German paper descriptive of some of the Eu- 
ropean furnaces, 

In addition to these subjects we have the following questions to answer: 

‘Is cannel or oil the cheaper enricher, taking $9 a ton as the cost of 
the former and 5 cents a gallon the price of the latter?” 

‘*Can large gas burners successfully compete with the arc light ?” 

‘* How can the trouble from naphthaline be alleviated ?” 

‘¢ What is the proper position for gas exhausters ?” 

‘*Can the gas engine be successfully used to drive an exhauster ?” 

‘* What is the best means for removing tar from the gas ?” 

** Does a heavy setting of retorts require more coke to maintain the heat 
than a light setting?” 

‘* What is the best and most expeditious mode of weighing coal, when dis- 
charged direct from vessel into store ?” 

‘If, say, 4,000 tons of coal are stored for a year’s supply, what is the av- 
erage loss in weight when weighed again in retort house?” 
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“* What is the relative illuminating power of coal gas, when tested simul- 
taneously with the bar and jet photometer ?” 

*“Why do burners, fed from the dead end of a gas main, stop up ?” 

‘*What is the most efficient, and easily cleaned, washer for removing lamp- 
black from oil gas, and where should it be placed ?” 

** What methods are in use for stopping leaks in clay retorts, under pres- 
sure, say, 5 to6 inches, other than simply charging with coal after patching?” 

. From the foregoing it will appear we have a rather ample literary pro- 
gramme for our meeting; it is, therefore, more than ordinarily necessary 
that the members be prompt in assembling at the appointed times. 

The first two days of the meeting will be devoted to business. The de- 
tails of the third day are not yet completed ; but a visit to the new station of 
the Cincinnati Gas Company will be included in the arrangements. Pro- 
grammes, which will be distributed during the meeting, will give full par- 
ticulars of the details of the Convention, 

As before announced, the headquarters of the Association will be at the 
Gibson House ; and the meetings will be held at College Hall, opposite the 
Hotel. The convention will be called to order by the President on Wednesday 
morning, the 21st inst., at 10 o’clock, and will continue through the two fol- 
lowing days. 

It has been suggested to me that at our yearly gatherings many members 
on reaching the headquarters of the Association are desirous of knowing just 
who have arrived; but there is no means of obtaining information on this 
score save from the hotel register, which is often incomplete, as some of the 
members stop at other hotels than that selected by the Committee of Ar- 
rangements, To meet this difficulty I will have at the Committee’s room a 
register book, and will be obliged if members, as soon as convenient after 
their arrival in Cincinnati, will kindly register their names in this book. 

Special arrangements have been made for the transportation of members 
from New York city and Boston. Special rates have been obtained from the 
New York Central and Hudson River Railroad for delegates going to the 


convention from New York city. Orders for these special tickets can be ob- 
tained from C. E. Sanderson, Esq., 42 Pine street, New York city. One of 
these orders will enable the holder to obtain from the railroad noted above a 
ticket from New York to Cincinnati and return at the reduced figure. The 
return coupons will be good until the 30th inst. The tickets will not be re- 
ceived on the limited train. The train which most of the members from 
New York will take leaves the Grand Central Depot at 6 o’clock Monday eve- 
ning, the 19th inst., arriving at Cincinnati at 6:30 the following evening. 

Special rates between Boston and Cincinnati have been obtained from the 
Boston and Albany Railroad. Orders for these special excursion tickets can 
be obtained from the Secretary ; the return coupons of these tickets will like- 
wise be good to the 30th inst. The train which most of the Boston members 
will take leaves the Boston and Albany Depot at 3 p.m., Monday, October 
19th. This train joins at Albany to the train leaving New York for Cincin- 
nati at 6 o’clock the same evening. The two trains combine at Albany and 
form one train from there to Cincinnati. 

Parties wishing to join the Association can obtain the proper blanks by 
applying to the Secretary. C. J. R. Humeureys, Secretary, 

Box 6, Lawrence, Mass. 








DO YOUR DUTY. 
aetna 

It may be taken for granted that close scrutiny has been given to Secretary 
Humphreys’ final note of warning in regard to the Cincinnati meeting, and 
it is also presumably certain that the members of the American Gas Light 
Association have resolved to perform their entire duty in connection with the 
approaching convention. This year the excuse cannot be advanced that the 
topics for discussion were not announced in time sufficient to afford ample 
scope for study of their salient features. 

Besides the presentation of specially prepared papers on stated subjects, 
Secretary Humphrey’s circular enumerates a list of questions to be proposed 
and answered during the sessions. To the end that the replies may 
have real value we would urge the importance of searchirig through your 
records in the endeavor to fortify your opinions by the presentation of un- 
impeachable facts and figures. Do your entire duty, then, and grumble not 
at the slight labor involved in making the investigation, since, if all come 
fitly prepared, each member is certain to be amply repaid in the enlight- 
enment gained by him from listening to a recital of the researches of others, 








OBITUARY NOTE.—DR. E. B. WOODRUFF. 
nisinlilabiiieante 

It is with sincere sorrow that we find ourselves placed under the necessity 
of announcing to the fraternity the demise of Dr. E. B. Woodruff, President 
of the Morristown (N. J.) Gas Light Company, who answered the summons 
of the grim reaper at midnight of Sunday, October4, The deceased was 
born in Mencham, Morris County, N. J., on the 22d day of November, 1814, 
and arriving at that period of his youth when it became necessary to make 
choice of the avocation or profession that should be followed in maturer 
years, he decided to fit himself for the duties and obligations attaching to 
the life of a physivian. Accordingly he entered the College of Physicians 





and Surgeons, then a celebrated academy of New York city, and in due 
course of time emerged therefrom eager to accept the responsibilities of his 
new sphere in life. Our young graduate returned to his native township 
and speedily established an excellent practice, gaining a reputation in his 
profession second to none other then enjoyed by his brother practitioners of 
that day and locality. About the year 1845 Dr. Woodruff removed to 
Morristown (Mendham is about 7 miles west of Morristown), and in that 
beautiful and historic place passed the remaining years of a truly happy life. 
Shortly before becoming a resident of the latter town the Doctor had re- 
signed from the ranks of practicing physicians on account of certain com- 
mercial ventures which demanded the full measure of his attention in order 
that the same might be carried to the point of complete success. At begin- 
ning of year 1855 many of the residents of Morristown considered that the 
appearance of the local field presented sufficient encouragement for the es- 
tablishment of a gas company, and the subject of this obituary note was 
prominent in the ranks of the agitators of the project ; indeed, we might 
venture the assertion that years might have elapsed before the scheme was 
carried out were it not for Dr. Woodruff’s persistence in the matter. Be that 
as it may, the ‘‘ Morristown Gas Light Company” was chartered on February 
19, 1855, with Dr. Woodruff as one of the charter members ; and it goes 
without saying that the new venture had the full benefit of his advice, 
together with the advantage of his substantial pecuniary assistance. In 1876 
deceased was elected to the Presidency of the corporation, which office he 
occupied uninterruptedly up to the time of his demise. He was also a char- 
ter member, and lately had been elected to the Presidency of, the Board of 
Trustees of the Evergreen Cemetery Association—Morristown’s local burying 
ground. Deceased was a prominent member and regular attendant at the 
services of the congregation worshipping in the structure known as the 
South Street Presbyterian Church. A daughter and three sons survive him, 
one of the latter (Francis E.) enjoying the distinction of being one of the 
members of the commission of three Americans selected by the Chinese Gov- 
ernment and employed by that Power in its Custom House at Canton. The 
funeral services were celebrated at the former residence of deceased on after- 
noon of Thursday, October 8, and it needed buta glance at the assembly to 
reveal what niche was occupied by the lamented dead in the hearts of his 
associates and fellow-townsmen. Dr. Woodruff had been a resident of Mor- 
ristown for upward of 40 years; and that surely should afford ample time 
wherein to find him out. To his memory let it be said he was found out, in 
that everyone who knew him was his friend. While essentially a domestic 
man, in so far as he loved the quiet comforts of the home circle, he was in 
no sense a recluse, as his active participation in local matters shows, No 
smile was more affable nor greeting more kindly than his; and although he 
lived to the allotted age of three score and ten his demise will be none the 
less keenly felt. 





Report of Transactions, 1885 Meeting of The Gas Institute. 
ane 

We cannot forbear making mention of the commendable despatch dis- 
played by Mr. W. H. Bennett, Secretary of the English Gas Institute, in 
editing and causing to be published in such short order the ‘‘ Transactions 
of the Gas Institute for 1885,” a copy of which has been received by us. 
The volume comprises an official record of the doings of the Institute, in- 
cluding therein the report of the council; an obituary note on the late M. 
Servier, former editor of the Journal des Usines a Gaz; President New- 
bigging’s annual address—which was properly characterized by our English 
correspondent, in his letter of July 10th (see Journnan, Aug. 3, p. 66), as a 
‘ masterpiece of presidential addresses, both in respect to the soundness of 
its facts and the elegance of its composition ;” the several papers read (with 
the discussions thereon) accompanied by handsome illustrations, and valu- 
able statistical tables ; the volume terminating in a mass of interesting mat- 
ter relating to the Institute, such as membership lists, rules, etc. Owing to 
pressure on our columns we have this year been unable to adhere closely to 
our usual practice of reprinting the papers read at the Institute meetings, 
and in view of that fact any of our subscribers desirous of obtaining a copy 
of the ‘‘ Transactions” may order the same through us, enclosing the sum 
of $4.40 in payment therefor. 

In noticing the ‘“‘ Transactions” it would hardly be fair to omit mentioning 
that the get up and typography of the work have received full justice at the 
hands of the printers, Messrs. King & Sell, Fleet street, London. 








The Market for Gas Securities. 
i 

Consolidated gas (after advancing to 98} since time of last writing) has 
had a set back in value, which decrease is accounted for by some on the 
ground of sales by insiders. The lowest figure recorded during the fort- 
night was 953, though bulk of transfers were made between 96 and 97}. 
Other city shares show an advance. Mutual OFellen has declared and 
paid a regular quarterly dividend of 24 per cent. Brooklyn shares are fairly 
steady. We note that Fulton Municipal Compan y @ quarterly 
dividend of 3 percent, The state of market aaytedueada cased on sdnggieh. 





Oct. 16, 1885. American Gas 


Light FZournal. 199 








Some Notes on the “‘ Novelties’? Exhibition Now Being Held at 
Philadelphia, Under the Auspices of the Franklin Institute 
of Pennsylvania. (Azticiz No. II.) 

aciieaines 
By H. OC. Apams. 
Tae Lowe Gas Processzs. 

The production of illuminating gas from coal by destructive distillation had 
scarcely been demonstrated to be a commercial possibility before experiments 
were begun with a view of supplanting that process by a cheaper and better 
one. Although that experimentation has continued uninterruptedly for 
nearly three-quarters of a century, there has never been brought forth a 
system that has shown itself, after practical and sufficient test, to be 
superior to the coal gas process. Some of these patent methods and ap- 
pliances have produced a richer gas, others a cheaper gas, and there have 
been many improvements; but when all the requirements essential for the 
best production, distribution, and consumption of gas, with regard to the in- 
terests of both producer and consumer, have been considered, these newer 
processes have been found wanting. Many of them have enjoyed a short, 
meteoric career of splendor, but have sooner or later sunk into obscurity and 
disuse. Such is the teaching of the history of gas making. 

Nearly all of these promised successors of coa! gas have had oil in one form 
or another as their principal factor. The richness of a direct oil gas necessi- 
tated its mixture with air or other diluting gas, and finally resource has been 
had to what is called water gas as the most practical diluent. The principal 
difference, and very nearly the only one, between the most prominent water 
gas processes of to-day lies in the method of delivering the oil to the gasify- 
ing chamber; and hence, when we have described one system we shall, 
neglecting a few minor details, have described the theory and practice of all. 

At the ‘‘ Novelties” Exhibition the Lowe Manufacturing Company, of 
Norristown, Pa., display the inventions of Mr. T. S. C. Lowe. Prominent 
among those is a complete fuel gas plant, which will now have our attention. 
At the northeastern corner of the Exhibition building, in the end of what is 
called the boiler house, we find the Lowe apparatus. The essentials of a 
water gas plant are (1) a generator and (2) a superheater. Originally those 
two pieces were separated in the Lowe system, but lately they have been 
combined into a single piece of apparatus, which, as shown at the Exhibition, 
is a cylindrical sheet-iron stack, 20 ft. high and 4 ft. in diameter, lined with 
firebrick. About 18 inches above the bottom of this stack is a water grate, 
with an ashpit below it, into which opens a door to permit of removal of the 
ashes, etc. Half way up the stack is a charging hole, worked from an elevat- 
ed platform to which the coal is hoisted. The portion of the stack between 
the charging door and the grate is called the generator. Just above the 
charging door there extends across the stack a brick arch perforated with 
vertical flues, to make communication with the generator. Above the arch 
firebricks, set with interstices between them, are placed. This portion of the 
stack, from the arch upward, is called the superheater. At the top of the 
superheater a valve, opening to the outer air, is set in the cap of the stack. 

In order to proceed with gas making a fire is built in the generator, which 
is filled from the charging door with an 8-foot bed of egg-size Lehigh or 
other good, hard, anthracite coal. Then the ashpit and charging doors are 
closed, and, the valve at the top of the stack being open, an air-blast is ap- 
plied at the bottom of the grate. The bed of coal is thus brought up to a 
cherry-red incandescence, which process is known as “blowing up.” The 
resultant gases, of which the principal is carbonic oxide, are met as they pass 
up from the coal by another air-blast, injected just below the superheater 
arch, and called the superheater blast, and are burned off, making, of course, 
an intense heat which raises to a bright-red heat the mass of firebrick in the 
superheater, through which the burning gases ascend. The products of com- 
bustion pass out by the valve at the top of the stack. When the coal reaches 
the proper degree of incandescence, and a proper heat appears in the super- 
heater, the blast is shut off, the valve at the cap of the stack closed, and the 
process of gas making proper is begun. Steam is now injected through a 
-inch pipe at the top of the superheater ; it passes down through the glow- 
ing mass of brick, and is highly superheated ; then it descends through the 
bed of incandescent coal, where it is broken up—the hydrogen being liberated 
and the oxygen uniting with the carbon to form, first, carbonic acid, and 
finally carbonic oxide, owing to the absorption of another atom of oxygen by 
the carbon of the coal. The resultant is a pure water gas, composed of hy- 
drogen and carbonic oxide in about equal proportions. This passes off 
through an outlet below the grate of the generator, and travels a few feet to 
another sheet iron cylindrica] stack, 4 ft. in diameter and 12 ft. high, which 
constitutes the washing and scrubbing apparatus. The lower section of this 
stack is the washer, which is simply a tank of water 3 or 4 ft. deep, into which 
the gas seals after the manner of delivery into a hydraulic main. At the top 
of the washer, just below the surface of the water, is a sheet iron diaphragm, 
around the sides of which the gas makes its way to the scrubbing chamber 
above, filled with coke through which a fine stream of water percolates in the 
orthodox manner. Then the gas is passed to the purifier, which is here a box 





4 by 6 ft., with a 30-inch seal, filled with iron sponge; this is supplemented 
by an adjacent tank of milk of lime. The holder stands just without the 
boiler house; it has a capacity of about 5,500 feet, and seals into an enor- 
mous cedar tank containing about 180 tons of water. 

The capacity of this plant is estimated at 5,000 feet an hour; at present it 
is making about 20,000 feet per diem. The heats we have described last 
about 15 minutes, reckoning from the time the blast is shut off and the 
steam puton, They claim to get 3,000 to 4,000 feet ‘‘to the heat.” 

So far we have spoken only of pure water gas, or fuel gas, as it is called 
by the Lowe Co. At the Exhibition a portion of this gas, after leaving the 
holder, is passed through a system of carburetters, consisting of galvanized 
iron boxes containing a suitable light oil; the gas in traversing these boxes 
takes up a portion of the oil, and is then burnt like ordinary gas in various 
kinds of burners. This carburetting is not a specific exhibit, but is done to 
show the relation of fuel gas to illuminating gas. 

The Lowe carburetted gas, as made ordinarily in the works now using that 
process, is produced with a slight change from the working we have de- ~ 
scribed for fuel gas. Instead of steam being injected at the top of the super- 
heater, itis let in below the grate of the generator, and in passing up 
through the coal its elements become dissociated and arise from the top of 
the bed as hydrogen and carbonic oxide. Just below the superheater arch 
a piece of ordinary gas pipe is passed into the stack through a stuffing-box, 
to permit of its withdrawal when the fire is being blown up. Through this 
pipe oil, preferably naphtha, is allowed to flow to the interior of the stack 
in quantities varying from a trickling dribble to a full stream, according to 
the results desired, and depending on the candle power and quantity of the 
gas to be made. No force other than a slight gravity pressure is used to 
drive the oil into the stack. As soon as the oil enters it is volatilized, and 
the vapors are picked up by the water gas rising from the coal. These then 
pass up into the superheater, where they are converted into a fixed gas; and 
from the top of the superheater they are delivered to the washer, scrubber, 
and purifiers. The worth and efficiency of the process are, of course, to be 
determined by its comparative economy, which is so entirely dependent on 
circumstances as to make it impossible to give an exact statement. Its 
chief factors are the cost of oil, coal, and labor. It is claimed theoretically 
that 1,000 feet of 20-candle gas can be made from 40 pounds of coal and 4 
gallons of oil; and that 100,000 feet of gas per man per day can be made in 
large works! We do not believe that those results are approached even un- 
der the most favorable conditions in actual practice. In our Jimited experi- 
ence we have met many instances where practice fell sadly behind such 
figures ; and we have never met one instance of their complete fulfillment. 
The question of the suitableness of this gas for domestic consumption has 
been so thoroughly discussed in the Journat that it needs no mention here. 

Tse Lowe Incanpescent Gas Licur. 


Nearly all investigators in the field of illumination, whether by gas or by 
electricity, have sought fora substance that, while admitting of practical 
manipulation, would suffer incandescence in air without resulting consump- 
tion. The greatest activity in this research has been, of course, displayed 
by the electricians, for its success most intimately concerns their lighting 
systems of to-day. So far have they been from solving the problem that it 
has been well-nigh given up, and the direction of the work changed toward 
obtaining a substance that will go only so far as not to disintegrate under 
continued incandescence in vacuo, Thestatus of the duration and efficiency 
of the best incandescent lamps to-day show how far the second attempt has 
succeeded. 

With these few prefatory remarks we can appreciate the worth of a dis- 
covery of a practicably indestructible vehicle for incandescence in air, and 
one that combines with indestructibility the other qualities essential for the 
emission of a light that may be utilized economically. That, and no less 
than that, Mr. Lowe claims to have accomplished in his incandescent 
burner. Careful investigation of such a claim is necessary before it can re- 
ceive acceptance. The data essential for an opinion is so hedged in with 
mystery that we can give only the results of superficial observation. The 
burner is, as has been recently stated in the Journat, simplicity itself. Itis 
but a spiral of wire, in the form of a horseshoe, set over the tip of an ordi- 
nary gas burner. The spiral, which forms a half circle, is supported by a 
backbone wire whose extremities attach to a horizontal base consisting of a 
strip of sheet brass, with an opening at its center, to give itaseat on the 
burner tip just below its top. The tip is fed with Lowe fuel gas, which, as 
has been shown, consists of gases of little or no illuminating power, but of 
great calorific intensity. The spiral of wire is arranged in the plane of the 
slot of the burner and of the sheet of gas issuing therefrom. When the 
burner key is turned and the fuel gas ignited, it strikes the spiral as it as- 
cends, and brings it in a moment to an incandescence that quickly reaches 
its normal intensity. In the burners at the Exhibition the diameter of the 
half circle which the spiral describes is about 13 in., and hence the lumin- 
ous arc is about 2 in. in length, the width of some being about}in. The 
tip used with these is a nominal 2-ft. one, burning in practice 4 or 5 ft. That 
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size, it is claimed, gives a light of 15 candles! The length of the spiral de- 
pends, of course, on the size of the tip used; for the radius of the half circle 
which it describes must always be of such length as to bring the wire in the 
line of most intense combustion in the flame. In viewing the mechanical 
construction of the burner we are at once struck with the fact that, in order 
to have proper and full incandescence, the spiral must sit exactly in the 
plane of the slot of the burner and of the flame issuing therefrom. Should 
the wire not be properly adjusted when placing it on the tip, or should it 
subsequently be warped out of position by the action of the heat, or other 
means, the full efficiency is at once lost. It is very rarely that any of the 
12-burner incandescent clusters at the Exhibition can be inspected, when in 
action, without finding 2 to 6 of the spirals partially dead; and the single 
spirals on the brackets and chandeliers in the rooms are frequently discov- 
ered to be only half in action. Apparently they need constant attention so 
that they may be kept at their normal efficiency. Again, should a slight, 
but steady, draught, sufficient to divert the flame from a direct vertical path, 
blow upon the burner, the incandescence falls to a dull glow kept alive by 
the indirect action of the adjacent flame. We should state, by-the-way, that 
all the incandescent spirals at the Exhibition are naked—i. e., not enclosed 
by any description of globe. It was desired to give a cut of the burner in 
connection with this description; but Mr. Lowe, with proper and pardon- 
able jealousy of so great an invention, does not allow any of the burners to 
pass out of his possession, Great curiosity and interest center in the com- 
position of the metal composing these spirals. It is commonly supposed to 
be some alloy of platinum, and that is probably pretty close to the truth. 
As yet no careful and scientific tests have been made, so far as we know, to 
determine how far the metal does approach indestructibility. All the evi- 
dence gleaned in that direction lies in the statement made by the Lowe 
Company, that some of the spirals have been in use, off and on, say as we 
would use an ordinary jet, since last January ; that others have had an ac- 
tual average use of 2} hours per night for three months; and that none of 
those showed appreciable deterioration. Of course, nothing definite can be 
said, yea or nay, on the question until the metal has been submitted to sys- 
tematic and scientific test. The theoretical 15-candle spiral is to be sold at 
a price of $1. With an indestructible burner at $1, and fuel gas at 50 cents, 
such a stupendous economy is discovered as almost to betray its origin. The 
quantity and the tone of the light emitted are all important considerations. 
And here, having bad our expectations wrought up to the point of ‘‘ a new 
rival of the electric light,’ we experience rather a painful mental tumble ; 
and when we alight with a bump upon the ground of hard facts, we begin to 
wonder what all this talk has been about. It is, of course, almost impossi- 
ble to say, from observation by the eye alone, what the actual candle power 
of these spirals may be. One is much impressed by the apparently small 
quantity of light emitted from a single spiral. It would seem that with the 
present intensity a much larger radiating surface is needed. When the 
lights are burning in clusters and re-enforcing each other, that is not so evi- 
dent ; but when a single spiral is seen in one of the rooms the paucity of its 
light is very striking. The incandescence seems far too low ; and if we may 
perpetrate an execrable pun, we will say that it is so. 


In appearance the light affords a small luminous arc, of the dimensious 
given above, ornamented by small radiating horns of fuel gas, resulting at 
times in a rather weird effect. In tone the light emitted is of a dull red- 
dish yellow. That effect is much intensified by contrast, for Mr. Lowe has 
unfortunately placed his lights alongside of the Siemens and Lungren lamps. 
The comparison is almost too much for the red-hot poker glow of the incan- 
descent gas light. 

Whether a higher intensity of incandescence is compatible with indestruct- 
ibility we cannot say. The emission of a clearer, whiter light in such in- 
candescent gas lights as the Fahnehjelm, where the magnesia comb is used 
with splendid effect, is had at the cost of comparatively rapid consumption. 
We do not see that with his present light Mr. Lowe bas made a notable ad- 
yance over the many other appliances which have been designed to utilize 
the intense combustion of water gas for lighting purposes. We observe that 
in his system at the Exhibition each spiral is removed, carefully cleaned, and 
readjusted or replaced daily ; and that the operation of ‘lighting up” con- 
sumes about two hours each afternoon. If no more and no better light can 
be produced from a given amount of apparatus than is obtained at the Ex- 
hibition, the incandescent light will not approach, much less surpass the 
quality and economy of the effect derived from our ordinary illuminating gas. 
A poor light is not desirable even if it be ever so cheap; and with every de- 
sire here, as always, to “‘ give the devil his due,” we are constrained to say 
that the Lowe incandescent light at the Exhibition is poor. To those who 
looked for a new and brilliant departure in gas lighting, it is a most intense 
disappointment. 


Toe Lowe Manvuracrurninc Company’s GENERAL EXHIBIT. 


The Lowe Manufacturing Company make a very extensive and noticeable 
display. In the eastern end of the Exhibition building they occupy the 








rooms that were last year enclosed for the Brush Electric Company. The 
first of these is a parlor illuminated by one 12-light chandelier and two single 
brackets on the incandescent plan; next in line is a dining-room, and last 
comes an office opening upon the eastern aisle. All of these rooms are hand- 
somely fitted up, and all contain the incandescent light. In the parlor is an 
open fireplace, where a series of fuel gas jets play upon a back of some re- 
fractory, asbestos-like substance, giving a glow of striking resemblance to 
the adjacent lights. Two devices shown in the office deserve mention—one 
is a method of conducting the products of combustion from a cluster light 
burning in a room on one floor, up to a heater or radiator in a room above; 
the other is the burning of a cluster light on a pedestal surrounded by a 
globe inclosing the light, the products of combustion from which are carried 
down by a central flue to the base of the pedestal, which is constructed as a 
heater ; and after circulating through that are taken to some convenient out- 
let. The fuel gas is also used in the ranges of the restaurant at the Exhibi- 
tion, and also in some baker’s ovens in the main hall, To the north of the 
series of rooms just mentioned is an exhibit of the Lowe ranges, stoves, etc. 
These are similar to the ordinary make, save that the gas is delivered direct 
to the pipes, and no Bunsen burners are used. In fine, the Lowe exhibit 
shows creditable and praiseworthy enterprise, that might be profitably imi- 
tated by other manufacturers of gas apparatus. 


THe Kenprick IncanpEescent Gas Lamp. 

The Kendrick incandescent gas lamp, the invention of Mr. L. Kendrick, of 
Philadelphia, is exhibited in the booth of the Pennsylvania Globe Gas Light 
Campany. This lamp is of unique construction, and embodies a peculiar 
principle. The gas from the delivery pipe of an ordinary bracket, upon 
which the lamp can be readily placed, enters a small cylindrical chamber at 
the bottom of the lamp. From that three branch pipes diverge st equal dis- 
tances apart, and ascend vertically to an annular chamber, like the gas cham- 
ber described in the Wassermann lamp, npon which the lip—a circle of 
orifices—is directly set. From the top of the cylindrical chamber into which 
the gas first enters is a vent into a vertical pipe that ascends through the 
center of the lamp to a point about an inch below the main tip; near the 
bottom of this central pipe is a series of orifices to admit air, and at its top is 
a suitable tip to give the effect of the Bunsen burner. Extending up from 
this tip is a cylinder of porcelain, which reaches to the height to which the 
illuminating flame from the outer burner is supposed to play—some 2} 
inches. The upper half of the lamp is surrounded by a cylindrical clear 
glass chimney, from whose upper edge, hanging by a suitable lip, there ex- 
tends down to the top of the flame a concentric, cylindrical piece of porce- 
lain. This gives a closed annular space above the flame, which is supposed 
to act as a cushion and regulate, or rather steady, theaction. Within this an- 
nular space is an outlet direct to the air. 

Around the outside of the annular gas chamber, and extending up to the 
top of the burner orifices, is a draught coller of sheet brass, designed, by 
means of an inward curve at its top, to deflect upon the flame the air ascend- 
ing through the outer portion of the body of the lamp. The whole of the 
lower part of the lamp is encased in a jacket, perforated at the bottom to 
give outlet to the air. 

The operation of the lamp can be readily understood. When the supply 
cock is opened the gas enters the cylindrical chamber at the bottom of the 
lamp, and part of it ascends through the three branch pipes to the gas cham- 
ber, and thence to the tip of the main or primary burner, where it is ignited 
and burns with a flame shaped like the ordinary Argand. The rest of the gas 
ascends the central pipe, mixing with air as it does so, and upon issuing from 
the Bunsen burner it is ignited by the heat of the flame of the primary burner. 
We should have stated above that the lower portion of the porcelain cylinder 
set upon the Bunsen, or secondary cylinder, is cone-shaped, so as to deflect 
the products of combustion outward upon the main flame. The object of the 
secondary burner in the center of the lamp is to create a draught of air up 
through the central passage, and to heat it before it reaches the inner side of 
the flame, which it is supposed to feed. There is no attempt to pre-heat the 
gas, save to a slight degree where it enters the gas chamber surrounding the 
secondary burner. 

The flame of the main burner burns up around the central porcelain cylin- 
der, and gives a band of light, in the 10-foot lamp, about 2} inches high. 
The light is clear and steady, but it does not seem much whiter than an or- 
dinary gas jet would be with a porcelain backing. However, the burner at 
the Exhibition is using machine gas, which makes it difficult to gauge. It 
is claimed that when working with proper efficiency it gives 8 candles to the 
foot. The lamp has just issued from the workshop, and has not yet been 
put upon the market. At present three sizes are made—5, 10, and 15 feet ; 
but as soon as the lamp is brought out it is proposed to extend that list con- 
siderably. As has been shown, and as its name sets forth, this lamp is not 
regenerative in principle, but apparently depends upon the incandescence of 
the central cylinder to intensify the light. We believe that any lamp that 
uses an extra amount of gas to supply a secondary or auxiliary burner to 
pre-heat the air supply, and at the same time allows a current of highly 
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heated products of combustion to pass off unutilized from the chimney, is 
false in theory ; but then, as we learn every day, theory and practice do not 
always bear each other out. The truth of the case here can, of course, be 
demonstrated only by experience. The Kendrick lamp, although exhib- 
ited by the Pennsylvania Globe Gas Light Company, is the property of the 
Incandescent Gas Lamp Company, of Philadelphia. 








The Effects of Heating Air upon Combustion. 


— 
By Wruw1am Ganp, C.E., of Manchester. 
[A paper read before the 1885 meeting of the British Gas Institute. 
printed from the Journal of Gas Lighting. | 
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I think I may safely assume that most of the professional gentlemen here 
present are somewhat familiar with the series of articles which I had the 
honor to contribute to the Journal of Gas Lighting some little time ago, 
upon the subject of heating air in regenerator furnaces. These articles were 
the outcome of an investigation into the subject, which was first suggested 
to me by your learned President, in consequence of the controversy started 
by Mr. Valon at your last meeting ; and I may here state that but for that 
controversy it is highly improbable that I should have been before you to- 
day for the purpose I have in view. 

I may say that the investigations I made, for the articles alluded to, 
caused me to doubt certain conclusions which seemed to have become ac- 
cepted without demur ; and, as a consequence, I have been working at the 
subject of heated air practically from that time to the present. 

In the furnaces and burners of modern times it has been the object to heat 
the air used for combustion to the highest point possible, by means of the 
waste gases, as it has been desired to return as much of the waste heat from 
the products of combustion back to the furnace as is practicable. How much 
or how little of this is accomplished I do not now intend to consider; but I 
desire to point out the somewhat obvious fact that, whether we return a 
given portion of this heat by means of air to the furnace, or whether we pre- 
vent to the same extent its escape, in the first instance, by way of the chim- 
ney, the real effect is simply to conserve the heat for useful purposes instead 
of allowing it to radiate into the open air or surrounding objects. It is well 
to bear in mind this somewhat axiomatic truth in the consideration of what 
I shall now have the honor of putting before you. 

It has, I think, been generally accepted that heated air brought to a fur- 
nace or burner causes the temperature of the flame therein to rise, not only 
on account of the augmentation of temperature of the same by the heat 
brought forward in the air, but also that this heated air, by raising the tem- 
perature of the flame, directly intensifies combustion. This belief is largely 
exemplified by the numerous regenerative lamps and furnaces which so care- 
fully make provision for the heating of air. I am quite aware that some in- 
vestigutors have, in the case of lamps at least, expressed the suspicion that 
some of the effect produced is due to the heating of the gas ; nevertheless, 
this seems at best to have been thought to occupy only a secondary place of 
usefulness. 

I may say that for a considerable period, on purely theoretical grounds, I 
have strongly doubted the value of heated air, at ordinary pressure, as a 
means of intensifying, or causing more perfect combustion ; and the investi- 
gation already referred to strengthened these doubts to an enormous extent. 
An observation made by Mr. H. B. Dixon, in connection with some experi- 
ments on a certain regenerator burner, in which he found that a small quan- 
tity of cold air let in at the bottom or lower part of the lamp much increased 
the intensity, produced a strong impression upon my mind, and confirmed 
the views I had formed. I therefore resolved to devise some simple experi- 
ment which would determine the point. 

Many methods were tried, all of which showed in some degree the expected 
result, and strengthened the belief in the discovery which theory pointed 
out ; but I desired to formulate some method which should make the conclu- 
sions unmistakable and plain. This, at last, I was able to do, by finding a 
peculiar phenomenon of flame, which I term ‘‘a balanced flame of imperfect 
combustion.” In this I recognized the means for what I conceive to be 
complete demonstration of that which I had long suspected—namely, that, 
so far from the heating of air in passages, at constant or crdinary pressure, 
increasing combustion, it actuallyretards or renders combustion more im- 
perfect. I will try and show why this is so, and will, by the aid of the dia- 
gram, describe the simple experiment which demonstrates it, and afterward 
repeat the experiment to such as may be able to see it, as this may be diffi- 
cult, on account of the smallness cf the apparatus employed; while all may, 
with ease, construct their own apparatus, and repeat the experiment at leis- 
ure, on any scale they may prefer. 

First, I will point out that combustion, termed a chemical operation, is 
really a mechanical phenomenon of a certain order, wherein—in the case, 
say, of combustion of carbon—we have two molecules of oxygen combining 
with one of the fuel. Now, it is clear that if we have, in any volume of car- 
bon, x number of molecules, we require 2x number of molecules in the vol- 


American Gas Light Zournal. 








ume of oxygen, or, in chemical phrase, two volumes of oxygen, to form 
perfect combinations, or, in other words, perfect combustion. Thus, if our 
arrangements only allow x number of molecules, or one volume, of oxygen, 
we have resulting an imperfect combination or combustion in the form of 
carbon monoxide. Although, in practice, the imperfection of combustion is 
not necessarily uniform, as one portion may result in carbon-dioxide, another 
in carbon-monoxide, and a third as escaping carbon. 

The application of heat to the gases expands them; expansion meaning, 
not an increase in the size of the atoms forming the molecules, but an in- 
creasing of their distances apart from one another. Hence when air, or any 
other gas, is expanded, there is a less number of molecules in a given meas- 
urement. It therefore follows that with a given size of air passage to an 
inclosed furnace or flame, at a constant pressure, a more perfect possibility 
of combustion results from the admission of cool air than when the same is 
heated, as cool air contains, in each cubic measurement, a far larger number 
of molecules of oxygen than is the case when in a heated condition at the 
same pressure; in other words, is denser, as is well understood. 

The amount of heat evolved, at a given intensity, from a given quantity of 
carbon, entirely depends upon how many of the molecules of carbon obtain 
their requisite two of oxygen; and when every molecule obtains its desires, 
perfect combustion ensues, all the possible molecules of the compounds have 
been formed, and that fills the measure of heat capable of being evolved. 

The air passages of a regenerator furnace or lamp will give one of three 
results: Either they will supply an insufficient amount of air at a given pres- 
or they will supply the exact amount; or they will 
iutroduce an excesss of air over and above that which is required for the 
production of perfect combination or combustion. 

If we take the cases of either an exact amount, or a not quite sufficient 
amount, or even slightly over the amount required to produce perfect com- 
bustion, when supplied at ordinary temperature and constant pressure, any 
heating of the same, prior to contact with the fuel, has exactly the same re- 
sult as that of reduction of pressure at constant temperature, and at once 
renders the combustion less perfect. I am aware it is often assumed that the 
force of expansion produces increased speed in the passages; but this is not 
so, as the force of expansion takes effect equally in every direction. There- 
fore the pressure forward, due to expansion in the passage, is balanced by 
the pressure backward, due to the same cause ; with the result that the vol- 
ume of air travels forward at constant speed under constant pressure, accord- 
ing to the rate of combustion, although it may be expanded to the highest 
degree (the conditions being quite different to the heating of a column of air 
in the open). 

The experiment will demonstrate thix clearly, and a little thought will show 
that it must be so, as the expansion of the air by heat results in a less num- 
ber of atomic particles to the measured volume, while the pressure remains 
constant to that volume. 
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The apparatus necessary for the experiment consists of a three-way vesse] 
receiver A, which is composed of glass for convenience of observation. One 
way is fitted with a tube B, carrying the gas supply, and another and oppo- 
site way is fitted with a tube ©, for the air supply. This latter tube is kept 
always open, and thus constant in the area exposed to the pressure of the 
atmosphere ; while the tube for gas is provided with a tap or other regulator 
B', to enable the supply of fuel to be adjusted to the supply of air. The 
third way forms an outlet for the products of combustion and unburnt or in- 
completely burnt fuel. This outlet is covered by a disc with a small opening 
allowing space for the outflowing current; otherwise down 
draughts of air will take place, vitiating the results. This, indeed, has been 
the source of error in many experiments, as it is not always sufficiently re- 
cognized that down draughts of air may set up in a chimney, which is sup- 
posed to be solely occupied in carrying of the products of combustion. Now, 
when all other sources of oxygen are cut off than that through the tube C, 
no combustion of the gas will take place until the two meet ; and if the pres- 
sure of gas be just regulated to balance the pressure of air, we shall see the 
peculiar and beautiful phenomenon already alluded to, of a flame balanced 
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midway between the two orifices for fuel and air. A little more or less pres- 
sure or supply of gas, turned on or off at the tap, will move this flame either 
farther away from, or permit it to approach nearer to, the burner. The 
nearer the flame is produced to the burner, or, in other words, the sooner the 
gas takes fire, the more perfect is the combustion ; while the farther away 
from the burner the flame is, or the later the gas takes fire, the less perfect 
is the combustion. It also follows that when the increased or diminished 
combustion takes place, the fact is plainly observable to the eye, both in the 
size and brightness, as well as the position of the flame. 

Having obtained this balanced flame, as near as may be, half way between 
the burner and the air tube (and which I may observe will require a little 
practice to manipulate), we are ready to proceed with experiments thereon. 

Firstly, a Bunsen burner is placed at any convenient point underneath the 
air tube, when, as the same becomes heated up to the point of delivery, and 
consequently heats the air passing through it, the balanced flame is observed 
to move toward the air tube, farther and father away from the gas supply. 
At the same time it becomes less in size, until it finally, when sufficient heat 
is obtained, fixes itself on the orifice of the air tube, giving the appearance 
of air burning in gas, rather than gas burning in air, and is brought down 
to a very small bead of flame indeed, although the heat obtained or retained 
in the air at the point of contact is by no means great. When the Bunsen is 
removed, and time given for the tube to cool, the flame slowly and gradually 
expands and recedes from the air tube, until it assumes, when the air reaches 
the former temperature, its original position. It may be here remarked that 
the experiment incidentally proves that air can be and is heated in its pas- 
sage through the tube by the act of showing its results on the flame. 

By applying the Bunsen to the other tube B, we are enabled to see the 
result arising from the heating of the gas or fuel. This is again what I had 
inferred from theory, and is, in fact, the inverting of the former experiment, 
which gives exactly the reverse conditions to the heating of air. By heating 
the gas or fuel we reduce, by expansion, the amount of fuel supply, precisely 
as we before reduced, by like expansion, the supply of air ; which heating of 
the gas is, relatively, equivalent to increasing the supply of air to cool gas, 
The consequence is that the balanced flame moves in the other direction, 
and increases both in size and combustion ; and if the fuel is much rarefied 
by heat at great intensity, will set up a vortex motion, which greatly assists 
the more intimate mixture of air and gas in the operation. It only needs to 
add, in describing the experiment, that, having obtained the best combus- 
tion by heating the gas, the same is lessened again by heating the air in con- 
junction with such heated gas, exactly as I concluded from the theory here- 
in described. 

In that truly valuable book, ‘‘King’s Treatise on Coai Gas” (the editing 
of which was so ably performed by your President), we have the received 
views upon the heating of air, and also of gas, faithfully and accurately set 
forth and recorded. The chapter written by Mr. R. H. Patterson, in the 
third volume, is a specimen of conscientious writing, combined with careful 
thinking, upon the facts and materials at his command. He plainly and 
frankly puts forward his difficulties, snd shows that recorded experimental 
results are, to him, in many respects, contrary to what might naturally be 
expected. He comes to the conclusion, from experimental evidence, that 
the heating of air assists combustion, although from theoretical considera- 
tions he expected the reverse. Again, he concludes from like evidence that 
the heating of gas is of no value, although, on theoretical grounds, this 
would appear to be a beneficial preparation. His conclusions on the sub- 
ject may be found on p. 184 of the third volume, and will now be doubly in- 
teresting to read. 

I think the experiment I have brought to your notice will show the actual 
and practical results to be really and perfectly in accord with theory ; and 
Mr. Patterson may have the satisfaction of knowing that although he yielded 
for the time to the supposed evidence of certain experiments, his scientific 
instincts were, after all, the more reliable guide. 

In most forms of combustion we can deal with there are two important 
considerations of heat—that is to say, there is the heat of evolution, and the 
heat of transference. The heat of evolution is the direct result of the 
chemical combination of the particles of carbon, or hydrogen, or their com- 
pounds, with the particles of oxygen. ‘The heat of transference is chiefly 
that which is transferred from these particles to the neutral or passive sub- 
stances present, either in the fuel or in the supporter of combustion at the 
time, or in both. In the case of combustion in atmosphere this transferred 
heat bears an enormous proportion to the total heat evolved. Some idea of 
this proportion may be obtained by comparisons with heated substances 
which are familiar. Suppose we take three gallons of water, at boiling 
point, and add thereto eight gallons of cold water at 32°, mixing the whole 
together. We shall not find any great heat then in the water, so far as in- 
tensity is concerned, although the quantity—neglecting radiation and con- 
duction—will be there all the same. The eleven gallons will reach no 
higher temperture than 81°, which is a considerable reduction from 212°. 

The same process of conversion of intensity into quantity occurs during 
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combustion in air, If we take the case of burning ethene (C,H,), known as 
olefiant gas, we require for the purpose three volumes of oxygen, or 15 vol- 
umes of air. There are thus employed sixteen volumes of these two sub- 
stances, four volumes only of which are engaged in producing or evolving 
heat. Hence, there are twelve volumes of nitrogen which have to be 
raised in intensity by, and thus lower the temperature of the four active vol- 
umes ; forming an equilibrium of the total mass far below the heat of evo- 
lution. This may be expressed by supposing ethene to be perfectly burnt 
in air, and to attain a temperature thereby of 3,000°. If we grant this sup- 
posed figure, the same gas burnt in undiluted oxygen, by measured volume, 
would attain an energy equal to a temperature of 11,820°. 

Now, if this twelve volumes of inert passive gas could be raised in tem- 
perature prior to combustion, and from an independent source, there is no 
doubt that 4,455° would be attained, in place of 3,000°, when burnt in air, 
provided—and here lies the important consideration—perfect combustion 
should still be possible under the altered circumstances, 

But in the case of both furnaces and burners or lamps, the heat for raising 
the temperature of the air has to be abstracted from themselves, so that, per 
se, itis the same thing whether the heat is directly transferred at the mo- 
ment of evolution, or, indirectly to the incoming air, prior to evolution. 
Nevertheless, if this heat (or any part of it) would by necessity be otherwise 
wasted, a gain might accrue by such prior heating, if nothing else occurred 
to nullify the result. I learn, however, from the experiment now before me, 
that heating the supporter of combustion retards or renders such combustion 
more imperfect ; while heating the fuel assists or increases such combustion 
to a great extent. Both these results proceed from the same cause—namely, 
the relative expansion of their volumes. The relationship of volumes differ, 
of course, with the different fuels used; hence the variation in the degree 
of perfection with which different substances burn in the atmosphere. If 
we take, again, the case of olefiant gas, the volumes of fuel and air stand as 
1to15. Now, if we could expand the 1 of fuel to the size of the 15 of air 
without altering the latter, I conceive we should attain the highest combus- 
tion possible, assuming the best temperature of the 15 to be found, as I do 
not necessarily suppose this to be the ordinary temperature. 

I conclude, therefore, that the heating of air at constant pressure alone, 
for combustion purposes, is a decided loss. To heat both air and fuel, at 
ordinary pressure, provided the latter is already in the gaseous state, will 
give an advantage over cold fuel and air, or over heated air alone. For, al- 
though relatively the two volumes are not altered, there is greater facility for 
the two gases to combine, the less dense the fuel is; the advantage gained, 
however, being due to the expansion of the fuel alone, so far as actual com- 
bustion is concerned. Finally, heat applied to the gaseous fuel alone, so as 
to bring its measured volume as near as possible to that of the required vol- 
umes of air, at such temperature as may be found best for the purpose, will, 
T doubt not, give the greatest economy of all. Such being the clear out- 
come of both experiment and theory. 

The condition of things involved in gaseous firing by secondary combus- 
tion is one which favors more than another the heating of air—or, more 
correctly speaking, is one which is the least unfavorably affected by the pro- 
cess, for the reason that combustion therein being a divided operation, the 
air for the purpose is admitted at two separate stages, giving time for the 
expansion of the fuel in the monoxide form. The two volumes of fuel and 
air, therefore, stand in the secondary furnace as 1 to 5, in consequence of 
only requiring one molecule of oxygen—a degree of discrepancy which, in 
its comparative smallness, has doubtless had much to do with the possible 
economy attained in this way. 

To heat the air under pressure, as in the case of the hot blast, becomes 
highly advantageous, as the two volumes are thereby relatively altered in 
value to the extent of the pressure on the air; added to which the large 
mass of air, in present practice at least, allows of much heat being restored 
to the furnace. 

It is no part of my intention in this paper to enter into the question of 
the amount of heat capable of being conveyed by the air from the waste 
gases—that has been, to a great extent, dealt with in the articles already al- 
luded to; but to point out that as the conveying of this heat is a work which 
interferes seriously with the efficiency of the carrier, in performing its legit- 
imate and far more important function of supporting combustion, it will, 
therefore, be well to seek for a more satisfactory means of retaining the heat 
within the furnace or flame, or of returning it thereto, as the case may be. 
Thus, though the present system involving the heating of air has been a 
step in the path of progress, it will be seen that there are greater possibili- 
ties still to be attained, the pursuit of which, I believe, will result in ex- 
amples of both gas lighting and gas-furnace firing far superior to anything 
which has, up to the present, been accomplished. 

Discussion. 

Mr. W. Sugg (London) said he rose to ask a question which might assist 

the discussion. In the beautiful experiment which was shown on the dia- 





gram there did not seem to be any indication of the thermometer having 
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been placed in the interior of the bulb to indicate the temperature. Mr. 
Gadd said he warmed the air and gas by means of a Bunsen burner at the 
end of the pipe; but, unless one knew the temperature in the globe, one 
could not form any idea of the temperature of the air when it issued from 
the aperture inside the globe. 

Mr. C. Hunt (Birmingham) said the members would all be prepared to 
accept the accuracy of the experiment Mr. Gadd had been kind enough to 
show them, and it was not difficult to understand that, under certain con- 
ditions, heated air might retard combusfion ; but the practical question was, 
how did this affect matters which were of importance to them ?—how, for 
example, did it affect the action which took place in a regenerative furnace, 
or support the conclusion Mr. Gadd had arrived at? In order to answer this 
question it would be necessary to ask another—viz., what were the proofs of 
perfect combustion that would be acceptable to Mr. Gadd? He took it that 
if they analyzed the waste gas, and found no trace whatever of carbon in a 
combustible form, but rather a slight excess of oxygen, then there was per- 
fect combustion. These conditions were found by analysis to prevail in a 
properly regulated regenerative furnace ; and therefore he maintained that 
heated air was no detriment whatever to its action in the manner suggested 
by the author of the paper. 

Mr. J. P. Leather (Burnley) said this was a most remarkable paper. It 
was remarkable because Mr. Gadd deduced from theoretical considerations 
an opposite conclusion to that which he should deduce from those theoreti- 
cal considerations ; and he gave an experiment which proved the very op- 
posite to that which he concluded from it. He said that in heated air there 
were fewer molecules in a definite volume. This was perfectly true ; but as 
long as the pressure remained the same, it was made up for by the speed at 
which they traveled, according to the ordinary kinetic theory of gases. If 
the absolute temperature of the air were doubled, the speed of the mole- 
cules and the number of times which they impinged on the molecules of the 
fuel were doubled ; and, consequently, the intensity of the combustion was 
increased. Then he compared the decrease in the density of the gas by 
reducing the pressure. Now, it was well known that, by the reduction of 
pressure the luminosity of a flame was decreased; but this did not apply 
in the present case, because it was compensated for by the increase in the 
speed of the molecules of the air. Next came the question of the experi- 
ment. He took it that heating the air increased the intensity of combustion, 
as also heating the gas did. When the air was heated the flame approached 
the air naturally, because this was the place where it could burn quickest. 
Then Mr. Gadd said there was incomplete combustion, and the fisme be- 
came small. Of course it did, because the gas drove the flame back, and 
some of it escaped unburnt. But let him take it the other way about. 
When he heated the gag and not the air the flame approached the gas, be- 
cause there the combustion was more intense and quicker—there the com- 
bustion of the gas was perfect, and the combustion of the airimperfect. But 
it was imperfect in both cases, not because of the heat, but because the heat 
really produced more intense and quicker combustion in each case. These 
considerations seemed to him to nullify all the conclusions of the paper. 

Mr. C. W. Folkard (Chiswick) thought the result of the experiment was 
capable of easy explanation. When the air was heated there was still the 
same chimney draught, and therefore the same volume, but less weight of 
air (because it was more highly expanded) was available for combustion. 
Under these circumstances, as Mr. Leather had pointed out, the combustion 
of the gas was necessarily imperfect, because there was not enough air sup- 
plied. If Mr. Gadd were to supply the same weight of air under all cireum- 
stances—in the one case heating it, and in the other not—the experiment 
would be perfectly fair. It was analogous to the case of supplying producer 
gas. Ifacubic foot per minute of such gas were supplied to do a certain 
amount of work, a low temperature would be obtained, and a much lower 
temperature than with a cubic foot of coal gas ; but ifa sufficient quantity of 
producer gas were supplied, any required temperature might be obtained. 
He would ask Mr. Gadd how he would explain the action of the Siemens re- 
generator furnace for steel making. The air there was only under the drag 
of the chimney ; but there was not the slightest doubt that a greatly in- 
creased temperature was produced by heating the air before combustion. 
As to the hot blast under pressure being under different circumstances alto- 
gether, be could not think it was so; for, although the pressure at which 
the hot blast was supplied might be 2 pounds or 3 pounds per square inch 
above the atmospheric pressure, compressed air, when subjected to heat, ex- 
panded quite as much as air at ordinary atmospheric pressure. 

Mr. J. P. Leather (Burnley) asked permission to add a fact which eluci- 
dated this question. Many years ago he saw an experiment of this charac. 
ter performed by Professor Thorpe. When the air admitted to an ordinary 
Bunsen burner was heated, it produced luminosity in the Bunsen flame, 
even although the quantity of air was not diminished, but the flame became 
actually smaller. It was well known that, if the air supply to a Bunsen 
burner were stopped, the flame became luminous but larger; but in the 
present case the flame became smaller when supplied with hot air, but 
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more luminous. It was a different kind of luminosity to the ordinary lu- 
minous flame of gas, and was due to the much greater intensity of combus- 
tion in the flame. 

Mr. W. Foulis (Glasgow) said the paper was perhaps a little too scientific 
for him to discuss; but there were one or two phenomena to which he would 
ask Mr. Gadd’s attention, and which might have some effect in altering his 
opinion. It was very well known that, in the Siemens regenerative burner, 
when the burner was first put on (before it was heated up), the combustion 
was exceedingly imperfect, and the flame had to be turned down to prevent 
carbon being deposited. Gradually, as the air was heated up, the combus- 
tion became more and more perfect. In all regenerative furnaces that he 
knew of, where coal gas was used, both the air and the gas were heated. 
Where the gas was already at a high temperature, as is the case with gas 
made from coke, there was no necessity for heating it; but in the case of coal 
gas it was heated. The experiment to which the author seemed to attach so 
much importance had already been sufficiently commented upon by previous 
speakers. By heating the air in the tube, the quantity which found its way 
into the bulb was diminished ; but if the size of the tube were increased in 
proportion to the expansion of the air, the whole of the results would be al- 
tered. In making a regenerator furnace or burner for practical purposes the 
flues were made large enough to take in hot air sufficient to supply the flame. 
Mr. Gadd concluded that heating the air at constant pressure alone for com- 
bustion purposes was a decided loss ; but if it were the case, as stated in the 
paper, that, by heating air, facilities were obtained for the combination ne- 
cessary for combustion, then if they had a sufficient supply of air, and at a 
high temperature, they must have more perfect combustion, and a higher 
flame temperature, than when using cold air. There seemed to be some 
confusion of ideas with reference to heating air under pressure or under blast. 
Without entering into this question, he wished to point out that, when the 
hot-blast furnace was first introduced, the pressure was only about 1 Ib. or 
1} Ibs. above the atmosphere—a pressure which was not sufficient to account 
in any way for the benefits which were undoubtedly derived from the heat- 
ing of the air. 

Mr. D. Bruce P2ebles (Edinburgh) suggested that to make this apparatus 
complete a small gasholder should be employed, both for the air and for the 
gas, in order to insure constant pressure. If this were done something like 
reliable data m*ght be obtained. In this case there was a simple opening to 
admit the atmospheric air, while the gas had a definite pressure applied to 
it. If the same pressure were applied to both air and gas, measured quan- 
tities of each might be taken, and the action of the apparatus would be much 
more reliable and complete. 

Mr. Sugg remarked that the discussion must be very much limited by the 
fact that there was no indication of the temperature inside the bulb. It was 
perfectly clear that, under ordinary circumstances, the temperature of the 
issuing air must be the same as the temperature at the end of the tube inside 
the bulb. It did not matter what was done to it outside, especially with 
such small quantities. 

Mr. D. T. Livesey (Aldershot) asked if Mr. Gadd adopted any means for 
ascertaining whether there were complete or incomplete combustion. The 
luminosity or non-luminosity of flame was, he said, not sufficient. 

Mr. W. Carr (Halifax) asked whether Mr. Gadd deduced from this experi- 
ment the conclusion that the aggregate of heat obtained was not increased 
by the heat of the air supplied for combustion. If so, it was contrary to all 
his previous experience. With reference to the effect of heated air on the 
luminosity of flames, it became very much a question of the mechanical con- 
ditions by which the flame was surrounded. In the case of regenerative 
burners, they knew the illuminating power increased as the air supplied was 
increased in temperature ; but whether it was owing to the heat or to the 
conditions being more favorable at the time the heat was obtained (the 
burners being constructed for this purpose), they did not know. This, how- 
ever, he did know—from watching the flame of one of these burners over 
and over again—that when first lighted there was some difficulty in obtaining 
combustion ; but this arose from the fact that the draught had not been es- 
tablished in the burner. When the chimney became hot, and the draught 
was established, the flame burnt vigorously at first with the cold air getting 
to it, and its luminosity was somewhat low. As the heated products of com- 
bustion passed through the burner, and the air supply became hotter, the 
length and luminosity of the flame increased as the operation went on, until 
the burner attained its maximum effect. The question of obtaining heat for 
the purpose of heating retorts and the distillation of coal was the most im- 
portant ; and his idea had always been that if they took a quantity of fuel 
matter, in the form of gas or otherwise, at a certain temperature, and the air 
supplied for the combnstion of that fuel at a given temperature, they ob- 
tained a certain heat result from the products of combustion. If they 
doubled the temperatures of both the fuel and the air they would get a very 
much greater effect, for the simple reason given by Mr. Leather, that igni- 
tion and combustion took place with much greater activity and velocity at a 
high than at a low temperature, They had first to deal with the initial tem- 
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perature of the gas and of the air; then they had the heat of combustion | 
added to these. Whatever the temperature might be at the beginning, the | 
results were higher if the heats were higher to begin with ; and the result- | 
ant temperature must necessarily be the heat of combustion plus the heat of | 
the gas and fuel to commence with. 

Mr. Denny Lane (Cork) thought that a little confusion had arisen from 
the employment of two words which had frequently caused some confusion 
before—the words, ‘‘heat” and “temperature.” They were two totally 
different things. ‘‘Heat” meant the total quantity of calorific energy de- 
veloped; and ‘‘ temperature” meant the degree at which it was developed. 
There could be scarcely a doubt that if they took any combustible and burnt 
it efficiently the whoie quantity of heat added to any heat they had before 
would be precisely the same, no matter at what temperature the combustible 
was burnt. The temperature would, of course, be raised if they began with 
the combustible hot and the supporter of combustion also hot. The heat 
produced was that arising from combustion plus the temperature previously 
existing in the combustible and in the agent that supported the combustion. 
He did not think any change in the temperature at which this was conducted 
could in any way increase or diminish the actual quantity of heat developed 
by the combustion. It simply made a difference in the temperature. 

Mr. C. Gandon (Sydenham) said he should like to mention the case of a 
burner which seemed to give results rather contrary to the contention of the 
author of the paper, being simply a double cylinder Argand burner with the 
lower end of the outer cylinder closed, so that the air to supply combustion 
had to pass between the two cylinders, and thereby become heated. He 
could well remember trying the burner on several occssions. When first 
lighted, and before the air became hot, with a certain consumption of gas a 
definite height of flame was obtained. In a minute or two afterwards it was 
necessary to turn down the gas supply and consume considerably less gas, 
or it began to smoke ; clearly showing that there was not sufficient air sup- 
plied to it. The illuminating power also agreed with the height of the 
flame. If, therefore, with a smaller consumption of gas more light (or the 
same light) was obtained, it certainly seemed to show that, in practice, there 
was some advantage gained by heating the air, whatever the theory might 
be against it. 


Mr. Gadd, in reply, said he had listened with great attention, and also with 
some disappointment, to the criticisms which had been passed on his paper. 
He thought he had made his position clear; but, unfortunately, most of the 
gentlemen who had spoken had entirely misinterpreted his position. He 
could, however, easily understand why this was so. It had possibly been 
assumed that he had been endeavoring either to resuscitate some other theory 
or to demonstrate something which had gone before ; but he had no such in- 
tention. He simply wished to bring forward an experiment showing certain 
effects of heating air on combustion per se. He wished it to be considered 
apart from anything else. Perhaps he was somewhat to blame for having 
alluded to former inquiries ; but he only did so to show why he had taken 
up the subject. Mr. Sugg thought it important to know accurately the tem- 
perature inside the bulb; but if Mr. Sugg watched the experiment, and the 
deduction he wished to draw from it, he believed he would alter this view. 
Of course, for accurate scientific investigation it might be advisable to know 
this ; but it was not necessary for the purpose in view. When a man knew 
he was cold he did not need to know the exact temperature of his 
body ; and the same when he felt hot. It was very important for scientific 
inquiry to know these temperatures; but it did not alter the fact whether the 
man felt hot or cold. He (Mr. Gadd) hoped some investigator within the 
Institute would pursue the subject further, and take up the question at the 
point at which he had left it. Mr. Leather made some objections to the 
theory ; but he would find, when he examined the experiment, that what he 
said would hardly apply. Mr. Leather spoke about the speed of the mole- 
cules ; but in the paper he (Mr. Gadd) was not speaking about this at all. 
He referred to the speed of travel of the volume of air, and he did not see 
that the speed of the molecules affected this portion of the question at all. 
The speed of the molecules in their orbits was involved in other departments 
than the one to which he was referring. The speed of the molecules came 
into operation first in the act of expansion, and, second, at the moment of 
evolution of heat itself ; because the speed was finally determined by the in- 
rush of particles coming together, forming the compound by the process 
called combustion, just as the speed of a comet was influenced by its inrush 
to the sun, or as a meteor falling to the earth. Mr. Leather very properly 
raised the question of the degree of perfection of combustion in the different 
stages of the experiment. He (Mr. Gadd) had described it as a ‘balanced 
flame of imperfect combustion.” When at its best, with the coldest air, he 
regulated the orifice to such a size that it still gave very incomplete combus- 
tion; and when he analyzed the products there was a portion of unburnt gas 
coming away. It was imperfect and incomplete in the first instance; then 
it was a question of increasing or decreasing the amount of perfection; and 
this was just what was done. On analyzing the products the amount of un- 
burnt gas became greater and greater, just as the tube became hotter and 





hotter. Mr. Folkard had some ‘lifficulty about the quantity of air; but the 
volume of air was a very different thing to the weight. Air might be meas- 
ured by volume o: by weight. If it was weighed, 1 pound of air expanded 
by heat would occupy a very large volume as compared with cold air; but, 
when passing the air through tubes, the tubes did not expand with the air, 
and as a consequence the volume of the air became gradually lighter as it ex- 
panded. Mr. Folkard asked how the question affected the new Siemens re- 
generative burners. The cold air must go close up to the hood, which 
really formed a portion of the enclosed passage, although enlarged in size ; 
and the heated air would be expanded throughout the whole length of the 
passage. It was assumed by many speakers on the previous day that the 
whole of the air required for combustion cume through the heated passage ; 
but this was a point to which he should demur. The air would come from 
those places where it was cbtained most easily ; and the air close underneath 
the jet was the easiest place from which to supply eir for combustion. His 
explanation of this burner would be that a great portion of the air for com- 
bustion came from the cool portion, and the heated air above filled an im- 
portant function which had not yet been clearly seen. It was well known 
that a white plate held over a lamp caused a deposition of carbon, owing to 
the sudden reduction of the temperature of the flame. Now, if the top of 
the flame were plunged into a heated atmosphere, there would be an insula- 
tion of the heat and prevention of the rapid cooling at tie fringe of the 
flame. ‘Ibis, he believed, was one great point in the heated air for such 
burners—that it prevented the cooling of the flame rapidly ; and he be- 
lieved this was the real function played by the heated air in the Siemens 
burner. In cases where incomplete combustion occurred the carbon escaped, 
or had a tendency to escape; but the heated air above also provided suffi- 
cient oxygen to complete what would be otherwise incomplete combustion, 
Mr. Folkard said he referred to the regenerative furnace, not to the stove 
and lamp. 

Mr. Gadd said Mr. Foulis had referred to the smoke arising from the re- 
generative burner when first lighted; but there was nothing remarkable 
about this. Ifa fire were started before the chimney became warm it also 
would smoke. By heating the passage the delivery of air to the flame was 
reduced in weight, not in volume. Although the volume was the same, and 
the constant travel of the volume just the same, the quantity of air was re- 
duced; and he did not know that, even if a gasholder were employed, the 
pressure would be equally constant. He thought Mr. Foulis had altogether 
misunderstood his paper. He entirely agreed with what Mr. Lane had said 
If they had heat at any temperature, the most minute portion of heat added 
to this inercased the total quantity of heat ; and to the extent that heated 
air was carried forward into the furnace, it increased the total quantity of 
heat in the furnace at the moment. What he wished to convey was this— 
that it was possille there might be a better way of conveying heat back to 
the furnace or retaining it therein. It was with the view of future investi- 
gation that he had brought forward this question. Heating air was a step 
in the path of progress; but he did not think it was the final step. There 
was something further to find out; and it was in this spirit and with this 
object that he had read the paper. 

The President said they had all listened with interest to Mr. Gadd’s paper, 
and whether his views (which might appear to be heretical) were right or 
not, it was well to bear in mind that Professor Tyndall himself had said that 
much was yet to be learnt on this question of heat and of heating air. This 
remark was necessary, as some of the speakers had perhaps been inclined to 
express themselves as though the actual facts were settled. Gentlemen 
might hold quite different opinions to those which Mr. Gadd had expressed ; 
but it was well to have both sides presented to them. In any case, he con- 
sidered Mr. Gadd’s paper a valuable contribution to a subject in which they, 
as engineers, were very deeply interested. They must not give up this 
question of regeneration and the heating of air until they had looked at it 
from different points of view and were quite satisfied about it in their own 
minds. There was a great deal that was not yet cleared up on the subject ; 
and they were much obliged to Mr. Gadd for his kindness (not being a mem- 
ber) in coming and giving his ideas on the question from a purely scientific 
standpoint. 





The New Works of the Australian Gas Light Company. 
an 

A late issue of the Sydney Morning Herald contains the following inter- 
esting and ‘“‘newsy” sketch of the new gas works now in process of erection 
at Mortlake, near Sydney : 

The extraordinarily rapid growth of Sydney and the suburbs during the 
past few years has been felt probably by no public body or institution more 
than by the Australian Gas Light Company. As street after street and road 
after road have been added to the metropolitan area, so the gas mains have 
followed in their wake ; until at last even the more distant suburbs have had 
their wants supplied. Some idea of the extent of the company’s operations 
may be gathered from the fact that their area of supply requires probably 
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not far short of 225 miles of pipes. The whole of this vast area is supplied 
with gas manufactired at the chief works at Darling Harbor. Only five 
years ago the gas requirements of Sydney and the suburbs were so moderate 
that the operations of the company were comparatively limited. At that 
time the total storage plant consisted of four gasholders at the head station 
at Darling Harbor, four at the Haymarket, and two at Woolloomooloo ; the 
combined capacity being 1,100,000 cubic feet. At various times since then 
some of the smaller holders have been dispensed with, and others have been 
removed to make way for larger ones; so that now, while there are only 
seven holders in use—i. €., two at the head station, three at the Haymarket, 
and two at Woolloomooloo—yet the holding capacity has been just doubled ; 
that is, 2,200,000 cubic feet. ‘There is thus shown an actual increase in the 
demand for gas of 100 per cent. in five years. The company also possess 
two other works separate and distinct from their head station —viz., at Five 
Dock and Balmain respectively—and at each the increase has been exactly 
in the same porportion. Whereas in 1880 the amount of storage room re- 
quired at each place was only 40,000 cubic feet, it is now 80,000—an increase 
which necessitated the erection of two more holders. But during the period 
mentioned, and more especially the last twelve months, the mains of the 
company have been laid down in distant suburbs to such an extent that 
houses nearly seven miles away from the head station are now enjoying the 
benefits of gas light. These suburbs are, of course, daily becoming more 
densely populated ; and the gas mains are being constantly tapped to supply 
the new houses. What with this ever-increasing demand for gas, and the 
growing use of gas stoves, the works at the head station have been taxed to 
their utmost extent for some time past. Additions and extensions have been 
contiaually made to meet the public requirements. The retort house has 
been lengthened—bench after bench of retorts being added, and extra puri- 
fiers have been provided— indeed every appliance that science has furnished 
has been brought into use. But at last the limit of space at the head sta- 
tion has been reached, and there is now not an inch of room left for further 
extension. The directors of the company, foreseeing what, sooner or later, 
must inevitably occur, about two years ago took the wise precaution of pur- 
chasing a suitable block of land whereon they might indefinitely extend their 
operations. Events have proved that they were not a moment too soon in 
their action, for the new works can only just be finished in time to meet the 
expected requirements of next winter. The importance of this step, and the 
magnitude of the works undertaken, may perhaps be imagined when it is 
stated that no less than £150,000 will be expended in carrying out the 
scheme. Aithough this large amount of money will be required for the 
works now in progress, yet sufficient space will remain to extend them al- 
most indefinitely ; everything being designed with a view to meet al] possi- 
ble requirements, far beyond the necessities of the present generation. 

The site selected for the new works is at Mortlake, on the southern side of 
the Parramatta River. It comprises altogether 60 acres, with an excellent 
water frontage on two sides. Of this area 40 acres will be occupied by the 
works, and 20 are set aside for a fresh water reserve. As the ground for the 
former rose from high-water mark to 60 feet at the boundary, a considerable 
amouut of levelling had to be done. The space required for the yard—in 
which will be placed the retort house, engine, exhauster, and meter houses, 
purifiers, washers, scrubbers, condensers, etc.—is 5 acres, and to obtain a 
level for this, at 15 feet above high water mark, about 38,000 yards of mate- 
rial, mostly sandstone, had to be removed. All this, however, was utilized 
for reclamation purposes, by which a large quantity of land was obtained. 
The most important building will be the retort house, which is being built 
of brick, on rock foundations. Its length will be 280 feet ; its width 70 feet ; 
and its height to the spring of the roof 46 feet. On either side of the house 
will be a coal store, of equal length, 40 feet wide and 20 feet high, with a 
combined storage capacity of 8,000 tons. The roofs will be of iron, covered 
with slate. The house will contain 24 benches of 9 retorts ; the whole being 
capable of making 2} million cubic feet of gas daily. The floor will be 10 
feet above the ground level; and the retorts will be fed from the charging 
floor, the intervening space being used for a coke store. The charging and 
drawing ot the retorts will be done entirely by West’s machinery, worked by 
compressed air. Connected with the retort house, at the west corner uf the 
yard, is being constructed a T-shaped jetty, built on piles driven in rock. 
The jetty will be 160 feet long, and yange in width from 168 feet at the head to 
25 feet at the commencement. There will be two floors or landing stages. 
The top, 35 feet above high-water mark, will be used for the landing of coal ; 
the lower floor, 20 feet beneath, will be on a level with the yard, and used 
for the discharge of residuals. The coal will be taken out of the colliers by 
a steam crane, at the rate of a ton per minute, tipped into trucks, and con- 
veyed by a small locomotive engine into the stores. This engine will run 
along rails diverging from the jetty to the two coal stores, over a curved via- 
duct 20 feet high, built of cast iron columns and wrought iron girders. Ad- 
jacent to the retort house are two tanks, 50 feet ia diameter, and. 20 feet in 
depth; cut out of the rock, for the tecéeption of tar auid:ammoniacal liquor, 
each capable of holding 250,000 gallons. The purifiers (the foundations foy 


which are also cut out of rock) are each 30 feet square and 6 feet deep. The 
engine house, which will be built of brick, on rock foundation, will be 51 
feet in length, and 54 feet in width. A cast iron tank, resting on wrought 
iron girders, and supported by cast iron columns, will cover the entire roof 
area, ‘Two engines will be erected for present purposes; but room will be 
available for four more. These engines are required for working the ex- 
hausters. Adjacent to this house will be a boiler shed, a chimney 80 feet 
high being erected in connection therewith. 

The gasholder tank has been sunk at the extreme boundary of the com- 
pany’s land, and is about 460 yards distant from the retort house. The di- 
mensions of the tank are: Diameter, 186 feet; depth, 37 feet 3 inches. It 
was excavated partly through rock and partly through ironstone, the sides 
above the rock level (which varied considerably) being built up of brick 9 
inches in thickness, and filled in with concrete from 1 foot 3 inches to 2 feet 
6 inches in thickness. All the brickwork has been rendered with cement. 
The annular space cut out of the rock is six feet in width ; the center of the 
tank being, of course, left aud covered with 6 inches of concrete, which was 
also rendered. The top of the center has been fitted with timber trussing, 
to support the crown of the holder when it is down. The rim of the tank is 
covered with a stone coping; and the foundation stones for the standards 
(24in number) are 7 feet square, 18 inches thick, and upwards of 6 tons 
weight each. The foundations for these immense blocks of stone are formed 
by piers of concrete 7 feet square, extending down to the rock. In each pier 
are four bolts, 12 feet in length and 2} inches in diameter, for securing the 
standard base to the stone. The inlet and outlet mains are 24 inches in di- 
ameter. ‘I'he holder itself will be a telescopic, triple-lift ; the respective di- 
ameters being as follows: Inner lift, 179 feet ; middle lift, 181 feet 6 inches ; 
outer lift, 184 feet. Its weight will be 1,300 tons ; and, when filled with gas, 
it will rise to a height of about 110 feet, when its total capacity will be 2} 
millious cubic feet. The standards are of wrought iron, secured in cast iron 
bases, and will be braced together by tie-rods and lattice girders to form the 
guide frame, Their height will be 112 feet irrespective of the cast iron 
finials which will surmount them. The tank is sunk in ground 45 feet 
above the yard level ; and the holder will be filled with gas running through 
mains 36 inches in diameter from the vutlet of the meter to the inlet of the 
holder. Adjacent to this portion of the works will be the manager’s offices 
and the governor room. 

The remaining work under construction at Mortlake is the fresh water re- 
serve above referred to. The dam is composed of an embankment 15 feet 
above high-water mark, with a puddle wall running through the center of its 
entire length, and extending from the solid rock to the top. About ten of 
the 20 acres are being prepared for the reserve, which it is estimated will 
have a capacity of at least 10 million gallons of water. The site selected is 
admirably adapted for this purpose, the land being low and surrounded by 
hills, which provide a catchment area of somewhere about 150 acres, all the 
surface drainage of which must naturally flow into the reserve. 

Another large undertaking in connection with these works is the laying of 
cast iron mains for the delivery of gas into Sydney. No less than 5} miles 
of these mains are required; and when it is stated that the total weight 
amounts to more than 4,800 tons, some idea may be formed of the work in- 
volved. The mains are 36 inches in diameter, and are laid at a depth of 2 
feet 6 inches. All but 2,000 yards of the distance has been finished; and 
the whole would have been shortly completed had it not been for the exi- 
gencies of the Government, who required 500 of the pipes for the works in 
connection with a temporary water supply. Fresh pipes, however, have 
been cabled for from England, and they will all be laid and ready for use by 
the time the works are finished. Larger mains are also about to be laid to 
replace smaller ones where required to meet the continually increasing de- 
mand for gas. 

It need scarcely be stated that nearly the whole of the material for theim- 
mense works now in course of construction was manufactured in England. 
For considerably more than a twelvemonth vessel after vessel has arrived 
bringing large consignments for the company ; four or five ships, indeed, 
being wholly chartered for the purpose. No less than 9,000 tons of manu- 
factured irou have been brought in this way, lightered into punts, and landed 
at the temporary jetty at Mortlake. 

The erection of the gasholder (which will be the largest in use on this 
side of the world, and is the most extensive undertaking of all) will be car- 
ried out by the company, and is expected to be finished by the end of next 
March. ‘The remaining work will be the erection of the iron viaduct, and 
the building of the retorts, both of which will be done by the company’s 
workmen. If no untoward event occurs the works will be completed in time 
to meet all the requirements of next winter. 





The Peruvian Petroleum Field. 
—_ 


According to a contemporary, the existence of petroleum in the land of the 
Incas has been known for many years. , At numerous places in the Anges 
Mountains the outcroppings of oil-are plainly to be.seen. Shallow pits, aug 
for various purposes, have speedity filled up with the black, greasy product, . 





for which the natives could find but limited use, At Mal Paso, on the Pe- 
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ruvian coast, the mountain range forms part of the shore line of the Pacific 
Ocean, and from the huge cliff, whose rocky front has been broken off by 
the ceaseless dash of waters, oil has been seeping for centuries. But no fire 
worshipers were in this part of the world to ignite the inflammable oil, and 
watch the weird effect of an ocean of flame. All about this region are to be 
found monumental remains of the ancient Peruvians, whose civilization is 
still the marvel of the antiquariun, but nowhere have any evidences been dis- 
covered to show that the deposits of crude oil were mined or used by this in- 
telligent and mysterious race, 

The petroleum field of Peru, as at present defined, consists of a small area 
of territory, in the department of Piqua, in the northwestern part of the 
country, containing three producing oil wells and a refinery. About 19 
years ago Mr. Fred Prentice and a number of oil region capitalists invested 
considerable money in fitting out an expedition for developing the petroleum 
deposits of Peru. The result of this exploration is shown to-day at the vil- 
lage of Zoretus, on the Pacific coast, twenty miles south of Tumbez, where 
15 or 20 wells have been drilled, and a refinery of three stills erected. An 
Italian gentleman, by the name of Piaggio, who resides at Callao, is now the 
owner of the wells and the refinery. 

During the spring months of the present year Mr. A. A. Perkins, of 
Bradford, an expert in everything that pertains to the sinking of artesian 
wells, was engaged by Mr. Piaggio to come to Peru and drill a couple of the 
wells to a greater depth, with a view to obtaining an increased output of 
erude. Mr. Perkins sailed from New York to Aspinwall late in April. 
Crossing the isthmus on the Panama Railroad, a steam vessel took him to 
the mouth of the Tumbez River, a small harbor on the northern coast of 
Peru. From the steamer a rowboat is required to conduct the traveler up 
the Tumbez River to the village of the same name, a small place of about 
800 inhabitants. A bridle path over the mountains leads to Corrales. Here 
the path winds along the bottom of the foothills to La Cruz, where it takes 
to the beach. A four-mile ride along the shore and Zoretus, the place of his 
destination, is reached. 

Mr. Perkins found that of the 15 or 20 wells that had been drilled since 
the advent of Mr. Prentice, none had been sunk to a depth of 500 feet, and 
nearly all of them were pretty thoroughly plugged with broken-down tools 
and old iron. One producing well, doing about 10 barrels a day, supplied 
the refinery, which was fired up about once in three weeks, or when suffi- 
cient oil had accumulated to make the operation worth while. This well 
was 300 feet deep, and produced a black oil of 36° gravity. Mr. Perkins’ 
first employment was piecing together a set of tools, from the remains of 
what had been brought there in previous years. He found drilling opera- 
tions in charge of an intelligent Canadian, who had been in the country for 
15 years, and who was thoroughly acquainted with the language, manners 
and customs of the natives. The old style of drilling with the centerbit and 
reamer was strictly adhered to, and Mr. Perkins’ intentions of drilling with 
a club bit were derided and believed to be an impossibility by the Canadian 
and the workmen he had trained to assist about the wells. A well 430 feet 
deep was immediately drilled to a depth of 480 feet, and a green oil of 43° 
gravity discovered. The well is now pumping 20 barrels a day. The black 
oil is generally found at 130 feet, where it begins to seep out from the rock. 
About 70 feet of casing is used to keep the well from caving, and not from 
any desire of shutting out the salt water. The rock seems thoroughly satu- 
rated with oil all the way down as far as the drill has yet penetrated. 

Mr. Perkins’ next undertaking was at another old well, 280 feet deep, 
which at one time had produced 100 barrels of black oil per day, but which 
was now entirely exhausted. His greatest difficulty was in piecing together 
a derrick. There is no timber of any value in the country, and all other 
rigs had been erected without any main sill. The Sampson post had been 
set directly in the ground. No sand reel was used, but instead the tools 
were pulled out anda hollow tube screwed on which was used as a sand 
pump to remove the sediment. 

Mr. Perkins’ new rig was 48 feet high, and he used a sub-sill in which the 
Sampson post was inserted. A sand reel was a feature of the new rig entirely 
unknown in this country before. He removed the casing from the old hole 
and reamed it down to the original depth. He used 23-inch tools for the 
small hole and club bits. Tools of this size had previously been used solely 
for drilling the big hole. The last well drilled at Zoretus required seven 
months, With the improved facilities Mr. Perkins soon put the well down 
to a depth of 343 feet, and states that with a full oil region outfit and oil 
region drillers there is no reason to prevent wells from being sunk with as 
great rapidity in Peru as in Pennsylvania, The well drilled was expected to 
make a 20-barrel pumper, and completed his engagement in this primitive 

on, 

The oil refined by Mr. Piaggio at Zoretus is put up in cases containing two 
cans of five gallons each. It readily cOmmands $4.50 per case at Callao, 
where a good quality of American refined is sold at 50 cents a gallon. 
Callao, the principal commercial city of Peru, is 800 miles south of Zoretus. 
The refinery now has a supply of about 40 barrels of crude a day from the 








three producing wells. There are three iron tanks at Zoretus, each of 3,000 
barrels capacity. The refinery at the present time is only using one of its 
hundred barrel stills. Petroleum refuse is used for fuel, and small quantities 
of wood, which is brought from the mountains packed on the backs of the 
small but strong and willing burros, Rain seldom falls at Zoretus, and the 
water supply is obtained from the ocean. Marine boilers are used about the 
works and in drilling the wells. The condensed steam from the exhaust 
pipes is used for drinking. The refinery is in charge of a native Peruvian, 
who is called the ‘‘administrator.’’ A tin shop, in which the cans are made, 
also employs native workmen. 

The temperature at Zoretus never rises above 90° F., and rarely falls below 
60°. The trade winds strike the place, and their steady breeze is at once re- 
freshing and exhilarating. No more romantic site for an oil well could be 
imagined or desired. On one side, within 100 yards, the great Pacific 
dashes its breakers with never ceasing roar against the shore; on the other 
the snow-capped peaks of the Andes lift their rugged forms. 

Mr. Perkins is of the opinion that an abundant supply of petroleum can be 
obtained at a depth of 1,000 feet. A market could be obtained for it in sup- 
plying locomotives and steam vessels with the liquid fuel. Coal is scarce 
and dear, costing $16 per ton. The country about Zoretus is barren, but in 
the vicinity of Tumbez numerous haciendas bear witness to the fertility of 
All the land has to be irrigated. Cocoanuts, pineapples, bananas, 
etc., are raised in abundance. 


the soil. 





An Experiment in Gas Making, and the Results Thereof. 
ee 
By Freperic Eaner. 

Theories being changeable while facts are unalterable, it is of course 
within the knowledge of every well informed person of the present generation 
that many things which once, or in our youthful days, were considered im 
possible and contrary to all known rules of science or chemistry—in short, 
then held as visionary—are now accomplished facts. It being quite needless 
to cite examples of the correctness of that assertion, the writer presupposes, 
in consideration of the results detailed below, and remembering what is sai:| 
above, that the reader may kindly overlook, and consequently make due a! 
lowance, if the accepted or generally entertained theories of the present day 
do not coincide with the ‘‘hard facts” presented in the succeeding lines. 

The President of one of our Western gas companies, who, by the way, is a 
gentleman possessed of great practical experience in the duties of gas maker, 
manager, and executive head of gas companies, and who also may be enrolled 
amongst the ranks of our ‘‘entirely successful men of business,” remarked at 
one time that he thought gas might be obtained from coal, in a useful com- 
mercial form, without placing it into retorts at all. He did not believe in 
retorts, although he was obliged to use them simply from lack of a bett r 
vehicle or vessel ; but notwithstanding their antiquity and undoubted value 
he yet thought coal might be distilled hy the direct application of heat. He 
had expended large sums of money in attempting to accomplish the desired 
object ; and though not successful in the endeavor, so firm did he remain in 
his belief that time and experiment would solve the riddle thut he persisted, 
and would reject no plan submitted for his inspection, provided the same had 
reason as an element in its foundation. He called his pet theory ‘‘ slacking 
coal by heat.” Some laughed at ‘‘the old man,” while others, thinking 
seriously over the project, acted on it; though the original investigator, in 
the person of the gas president alluded to, knew nothing about the inception 
of the experiments here to be presented, and us a consequence is not con- 
versant with the results obtained, sincs this paper will likely furnish him a 
first intimation that they have been made at all, it is but just to state that 
his remarks in regard to the subject led to the present attempt to put his 
theory to practical test. As to whether the results so far obtained are to be 
classed in the category of successes or failures, of course the critical and 
painstaking reader can and will decide for himself. 

The first trial was conducted by means of an apparatus of which the fol- 
lowing furnishes a fair description. A cylindrical shell of boiler iron, 7 ft. 
3 in. diameter and 20 ft. high, lined with fireclay blocks 12 in, deep through- 
out; a grate 2 ft. from bottom ; a door in ashpit; a door on line with grate ; 
and a door 10 ft. from the bottom. Four feet above the grate the shell, or 
generator let us call it, was pierced by ninety-six l-inch pipes, which admit- 
ted air to the inside, but which could be closed at will. Four feet above 
these tuyeres were the outlet pipes, two in number, of 8 in, diameter each. 
These pipes ended in a hydraulic seal or wash-box, from which a steam-jet 
exhauster removed the gases made, and forced them on through a condenser, 
scrubber, purifier, and meter. There was a }-inch steam pipe in the ashpit, 
and a coal-hopper, with measuring drum and valve, on top of the generator. 
The foregoing was not the original design of the apparatus in all particulars, 
but was sufficiently like it to answer for a trial. 

The operation was to be thus: A fire being started on the grate, coke was 
to be fed into the generator to a depth of 8 feet. The air entering under the 














Oct. 16, 1885. 





American Gas Light Zournal. 207 








grate would be converted into carbonic oxide by the time it reached the line | 
of tuyeres, where, more air being admitted, the heat generated by the com- 

bustion of that gas would be sufficient to greatly heat the coke above the 

tuyeres to a height of at least 30 to 36 inches. This last air, having to pass 

through so deep a layer of incandescent coke, would also be converted into 

carbonic oxide before reaching the outlet pipes. Steam was to be admitted 

under the grate, and this steam would be partly or wholly decomposed in its 

passage upward. Some of the free hydrogen generated would combine with 

the nitrogen admitted with the air and form ammonia, Fresh coal was to be 

dropped onto the heated coke in the generator continuously in small quanti- 

ties ; and as the gas was extracted from it the coke was to be removed from 

the grate, also in a constant ratio, so as to retain the depth of carbonaceous 

material in the generator at about the same level at all times. The exhauster 
was not only to remove the gases made above the fuel, but was, at the same 
time, to create an indraught of air through the tuyeres. As the application 

of the heat was direct to the coal, it was thought there would not be a suffi- 

cient production of the objectionable gases to injure the general results. 

The coal was to be fed, and the coke removed, by suitable machinery. 

When the apparatus was started it was found to operate at first just as had 

been expected, except in two particulars. It was found that as the coal was 
coked it formed one large lump which, after a while, prevented the further 
feeding of coal. This was overcome by introducing stoke holes on top of the 
generator, and breaking up the coke from time to time. The other difficulty 
was that not all the tar made was converted into gas ; and that objection was 
also remedied. 

The results obtained were not discouraging, so that one improvement after 
another was made, until now the apparatus seems to be about ready to stand 
on its merits. The original generator was reduced in size, so as to be 3 ft. 
in diameter and 11 ft. 4 in. high inside. The reason why this reduction in 
diameter was made was owing to the fact that the exhauster used was not of 
sufficient capacity to take away all the gas made, and it was cheaper to re- 
duce the generator than to purchase a new exhanster. It was also found 
that the illuminants in the coal were not present of themselves in bulk suffi- 
cient to carburet the gas made in the generator, and therefore a bench of 
three oil retorts was added. 

The next design caused the gas from the generator and retorts to be 
drawn together through two fixing retorts placed in the same bench with the 
oil vessels. Before the fixing retorts were added the results were as follows: 
—giving, of course, the averages: 11.2 pounds of Youghiogheny coal (not 
lump, but slack), 3.84 gallons of gas naphtha (62°), and 1.33 pounds of gas 
coke produced 1,000 cubic feet of gas of from 18 to 19 candle power. Coke 
was the fuel used in the oil bench. Only gas coal was used in the gener- 
ator. The steam was supplied by the works, and the fuel to raise that is 
not included in this statement ; but it could not have been more than, if as 
much as, 1.5 pounds of coke per 1,000 cubic feet. Gas was made at the rate 
of 6,500 cubic feet per hour. The labor required was one man; and it was 
evident that he could have attended an apparatus of double the capacity of 
the experimental one. The steam used was nut superheated, but was taken 
from the boiler of the works located at a distance of close on to 100 feet from 
the generator. Since the fixing retorts were decided on no gas has been 
made in the apparatus ; but the results with the fixing retorts will certainly 
not be less than those obtained without them. An ordinary coal gas bench 
was used in which to make the oil gas. Three of the retorts were used in 
connection with this apparatus, while the other two (it was a bench of fives) 
continued to make coal gas, which, by a suitable valve arrangement, was 
conducted into the hydraulic main ; and it is in the place of these two coal 
retorts that the fixing chambers are to be set. The coke herein mentioned 
heated the coal as well as the oil retorts, but w:is all charged to the new ap- 
paratus, 

To distinguish this method of making gas from others it was christened 
the ‘‘Standard Process.” In effect, it is really a water gas process, with 
these differences from existing ones: Ist. The production of gas is constant, 
not intermittent. 2d. The same plant in all particulars now used for making 
coal gas can be employed with this process—adding only the generator and 
suitable valve and pipe arrangements ; so that coal gas can be made one day 
and water gas the next, if so desired. For example, the plant necessary to 
make 150,000 cubic feet of gas in 24 hours would consist of a generator 3 ft. 
in diameter and not over 9 ft. (inside) high ; one ordinary bench of coal re- 
torts, with hydraulic main, ete.; one exhauster, and the usual scrubber, 
purifiers, and meter. 3d. Any kind of coal suitable for gas making can be 
used, and so can any kind of oil—it need not be naphtha. 

Although no analysis of the gas produced has yet been made, the fact that 
it produced the illuminating power stated, with the labor and material given, 
would seem to encourage further trials. The process here described is still 
young, and perhaps capable of great improvement. It is quite simple, when 
you know how; but please remember—whatever be the theories—the re- 
sults given are not theories, but facts that can be substantiated by the 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
inclines 
Mr. Fisu, or tHE Utica (N. Y.) Gas Licur Company, ON THE SUBJECT 
or Exxcrric Licutinc.—At the last annual meeting of the New England 
Association of Gas Engineers the first question* drawn from the question- 
box bore the title, ‘‘ What advanecs have been made in electric lighting dur- 
ing the past year ?” and in the discussion that ensued in the attempt to throw 
light upon the moot-point Mr. H. il. Fish, of the Utica Gas Light Company 
(who, it was pretty well known, had been concerned in some experiments of 
a practical nature well adapted to illustrate the debate), gave the details of 
what had been done by that Company in the direction of are street lighting. 
We do not here propose to say anything further in respect to that discussion, 
since a reference to the specified pages of the Journat will explain exactly 
what was said at the time in regard thereto; and in fact the present mention 
of same is merely intended to show that the following letter, recently re- 
ceived by us from Mr. Fish, is especially noteworthy and valuable, as it 
sums up the careful, conscientious opinions of one who, from practical ex- 
perience, is competent to sit in judgment on the “relative merits of elec- 
tricity, gas and naphtha for street lighting purposes.””’ Mr. Fish’s commu- 
nication is herewith appended : 
OFFICE oF THE Utica Gas LicuT ~~ 
Utica, N. Y., Sept. 28, 1885. 

To the Editor American Gas Licut JouRNAL : 





Some few years ago ex- 
periments were commenced here in are electric lighting which culminated in 
the construction of a tolerably well-equipped plaut, constructed by the Cen- 
tral New York Electric Light avd Power Company, the same including 
about 50 street lamps operated and maintained under the plan known as the 
Thomson-Houston system. This has now afforded about three years’ 
practical experience from which could be deduced a fair judgment regarding 
the relative merits of electricity, gas and naphtha for street lighting pur- 
poses. 

When electric arc lamps were first introduced as a medium for street illu- 
mination in our city of Utica they were received with every evidence of pop- 
ular favor, notwithstanding their excess of cost over other methods. It was 
a new thing, and certainly gave to the streets so lighted a brilliant and even 
attractive appearance ; but when the practical purposes of street lighting 
are considered—viz., greater security for persons and property—a more 
careful analysis of competing or opposing systems becomes necessary. 

It may be fairly conceded that streets lighted by the aid of the arc systems 
of electricity present to the casual observer a more attractive appearance 
than those illuminated by other and older methods ; but it is equally fair to 
say that the quality of the light, and its imperfect diffusion, when working 
under any of the systems yet developed, are far from satisfactory to those 
who pay the bills and are personally interested in the equivalent they have 
a right to expect and receive for their money. 

The excessive cost of electricity makes it necessary to place the street 
lamps at greater distances apart than is required in the locating of gas or 
naphtha lanterns, so that any given territory lighted by an arc electric method 
may, for convenience, be divided into three very unequal parts—and of 
which much the smallest presents any satisfactory feature. For example, 
speaking of the first division—for the distance of a square or more from the 
usual are lamp there is a painfully dazzling excess of light ; in the secend 
division—at the distance of a square or so the light is agreeable, although 
subject to a more or less irritating oscillation incident to irregular feeding 
of the carbons; and thirdly—this narrow belt of comparatively agreeable 
light rapidly lapses into ghastly shadows, with only sufficient illuminating 
effect to barely ‘‘make darkness visible’ until approach or arrival is made 
to the next lamp in the circuit, where the dazzling excess of light (first 
noticed) is again experienced, 

The intrinsic objections to the are electric lighting method, as at present 
developed, and as compared with gas, would therefore seem to be: First, 
its excessive cost; second, the unequal and imperfect diffusion of the light 
at the very points where it is most needed. 

Electricity does well enough in the lighting of large spaces, or in the illu- 
mination of such thoroughfares in our cities as are mainly devoted to the 
transaction of business, or to the purposes or objects of a public promenade 
—but even then always keeping in view the point that it can only be there 
successful when its excess of cost over gas is a matter of secondary consider- 
ation. Its use or employment under such circumstances, however, is found 
to increase the demand for more light ; and look at it from what point you 
will, is thus shown to be a useful ally to and aid in the extension and growth 
of legitimate gas interests. Very respectfully, H. H. Fisx. 


Ur to Tuetr Eyes ww Bustyess.— Messrs. Connelly & Co., of Pittsburgh, 
Pa., report that business with them is in a most flourishing condition, and 
back up their statement by forwarding to us a list of their shipments during 





writer, 


*3ee JOURNAL, issue of April 16, 1885, pp. 200-1. 
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the month of September. From this list we note that they filled 20 orders 
calling for iron sponge deliveries at points between Massachusetts and Cali- 
fornia! One lot of 90 tons actually going to Santa Rosa in the last named 
State. The largest single shipment (5,000 bushels) was sent to the works of 
Chicago Gas Light and Coke Company, and the smallest lot (50 bushels) 
was absorbed by the Eufala (Ala.) Gas Company. We note the following 
purchasers of sponge mixture as taken from the schedule: Consolidated 
(New York City), 300 bush.; Milwaukee (Wis.), 1,000 bush.; Louisville 
(Ky.), 4,000 bush.; Citizens (Newark, N. J.), 1,000 bush.; St. Joe (Mo.), 
800 bush.; and so on to the end. The 20 orders foot up a grand total of 
sponge shipments, during the month in question, of 14,900 bushels. The 
purifying materials branch of their business, however, is not alone in pos- 
session of healthy activity, as the delivery of ‘‘ automatic governors” for Sep- 
tember included shipments of no less than 15 of these useful instruments. 
Of the 15 we note that four were 16-inch; two were 12-inch; four were 
8-inch, and five were 6-inch. They also sent out from their factories four 
6-inch gas exhausters in same month. That the ‘good work is liable to go 
on” may be inferred from the statement that, at time of receiving our in- 
formation in regard to their doings, before end of first week in current 
month their orders included two 20-inch automatic governors for Consoli- 
dated Company, Baltimore, Md.; one 20-inch instrument for Syracuse (N. 
Y.) Gas Company ; one 8-inch for Tiffin (Ohio) Company ; and 6-inch gov- 
ernors for Bellefontaine (Ohio) and Pottstown (Pa.) Companies. The above 
rather goes to prove that the gas interests of the country are in a prospercus 
condition, and it moreover furnishes pleasing testimony about the excellence 
of Messrs. Connelly & Co.’s goods, besides redounding to the credit of the 
JOURNAL in its capacity as an advertising medium. 


Coxe Fuet snp THE Jarvis Furnace. —In our last issue we published a 
report giving details of certain comparative evaporation tests made at the 
Silver Lake Company’s mill, Newtonville, Mass., by the Jarvis Engineering 
Company, of Boston. In report of same we invited Mr. Upton to supply us 
with details of other and similar tests, and that gentleman kindly forwarded 
us data; but unfortunately the tests were made at a rather remote period, 
and consequently did not cover the desired points. In his note to us (for 
which we desire to extend our thanks) Mr. Upton makes the following in- 
teresting remarks: ‘‘ We have had two applications from gas companies 
that are desirous of putting in plants for running electric lights in connec- 
tion with their ordinary business. We have decided to ask our customer— 
the Silver Lake mill, where we made the tests published in your last—to al- 
low us to make a test of a day’s run in the use of coke as fuel. Many of our 
customers use this fuel right along under boilers set with the Jarvis fur- 
nace, and claim it is cheaper than any other material they can substitute for 
it. We wet the coke thoroughly, and where hot air is supplied above the 
fuel it seems to produce as good a gas flame as it would have done before (as 
coal) it was carbonized in the retoris.” By all means let the tests be made, 
and the JournaL will be ready to publish the results of same. Mr. Upton’s 
query in regard to the existence of a directory of gas companies is answered 
with the statement that the list compiled by the Goodwin Gas Stove and 
Meter Company, of Philadelphia, Pa., and bearing date of 1882, is ont of 
print. It is quite likely, though, that a new edition will soon make its ap- 
pearance. 


REsoLvED TO IncrEasE irs Caprrat Stock.—Some time ago we had oc- 
casion to state that the Union Gas Light Company of East New York, L. L, 
proposed to increase its capital stock by the sum of $150,000. On Wednes- 
day, Oct. 7th, the advertised stockholders’ meeting for the purpose of ac- 
cepting or rejecting the scheme was held, and an affirmative result was 
reached, The decision was practically unanimous, and the corporation will 
hereafter rejoice in the possession of a capital burden of $250,000. It is : s- 
serted that the money will be spent in extensions to plant, etc. 


New EXHAvsTEeR TO THE ORDER OF THE Gas Trust.—The Philadelphia 
(Pa.) Gas Trust officials have purchasea, from Messrs. Wilbraham Bros., of 
that city, one of the largest size of exhausters constructed by this firm. The 
instrument is to be operated at the Germantown station of the Philadelphia 
gas works. 


THe Perits or Exvecrric Licutixc Wires.—Not much notice has been 
taken of the circumstance that electric light wires, passing through a box in 
the engine room of the steamship Waesland, during a recent trip of that 
ocean carrier of human life and valuable metchandise, on her journey from 
Antwerp to New York, caused a slight fire, which was fortunately extin- 
guished before serious consequences resulted. It goes without saying that 
too great caution and circumspection cannot be exercised in the matter of 
looking after electric lighting plant on shipboard. Negligence in such mat- 











Acquiring Reat Estare.—From the records of the New York City Reg- 
ister’s Office we learn that the Equitable Company has recently acquired 


| property (from Mr. Rutherford Stuyvesant) located on the north side of 


58th street, and extending through to 59th street, at a point about 300 feet 
west of Tenth avenue. The consideration passing between the parties to the 
transaction is placed at $176,000. 


Taey Mave a “ Proposrrion.”—It is said the Rockford (Ilis.) Electric 
Light Company has recently closed a contract with the Western Edison 
Electric Company, of Chicago, for 1,200 ten-candle power lamps. The 
capital stock of the company has been increased by $30,000, making a total 
of $50,000. Of course, they are after a portion or the whole of the public 
lighting, and have made a proposition to the officials there for the perform- 
ance of the same. We do not know tbe particulars thereof, although we 
may venture the surmise that when it comes to the question of estimating 
the candle power to be given the city in the street lamps (with the under- 
standing that the Edison incandescent system is the one proposed to be em- 
ployed) those 10-candle power lamps recently purchased will be rated some- 
where in the neighborhood of 16 candles, The local electricians do not ap- 
pear to be on the same level with retail coal dealers in that the latter buy by 
the long and sell by the short ton, while the former ‘* purchase by the short 
light and sell by the long one.” However, though their purchases and sales 
are made on a varying basis, the ultimate result is identical—the final pur- 
chaser is always ‘‘sold.” Perhaps the Rockford gas folks would let us know 
something about the proposition submitted, 


A New Gas anp Execrric Lieut Company.—A company has been or- 
ganized at Orlando, Florida, for the purpose of constructing and operating a 
gas and electric lighting works in that town. Its capital stock is fixed at 
$50,000, and the incorporators of same are Messrs. W.R. Anno, N. L. Mills, N. 
Poyntz, T. J. Shine, and J. B. Paramore. Orlandois the capital of Orange 
county, Florida, and is about 90 miles south of Palatka. We wish the new 
venture all success, but fear that Orlando’s population is hardly up to the 
mark of sustaining such an enterprise. 


Personau.—In our * item” columns for Sept. 16th we mentioned that the 
Evanston (Ills.) Electric Light Company’s managers were exceedingly 
anxious to guide the wayfarer’s footsteps over safe lines through being al- 
lowed a slice of the public lighting of that city ; and we then invited Mr. T. 
A. Cosgrove ‘‘ to throw some light on the subject.” Brother Cosgrove was 
seemingly rather dilatory in forwarding a reply, but the reason thereof was 
made apparent in aright pleasant manner. He intended*to make an ex- 
tended visit East, and so considered it best to carry the news in person, con- 
sequently one morning not long since the genial gentleman made his appear- 
ance at ‘‘ top of 4th flight in No. 42,” and somehow or another was inclined 
to find fault with landlord Hoyt’s elevator. Our visitor informed us it was 
quite unlikely the electrical promoters would get a foothold in Evanston un- 
til they agreed to bury their wires, and that probably ends the matter. Mr. 
Cosgrove will pay a visit to the ‘‘ Novelties ” Exhibition, and he will also be 
in attendance at the sessions of the Cincinnati gathering. Judging from his 
rotund and trim appearance we should say that the Evanston electricians 
have not caused him any decided uneasiness as yet. 


Waar Frienp Hansison 1s Dorne.—Jno. P. Harbison, of Hartford, like 
unto many of his brother gas men, has had a busy time of it this summer. 
The principal cause of his summer devotion to business arose from the car- 
rying out of an extensive plan for increased distribution facilities, Long 
sections of 8 and 10-inch mains have been replaced with pipe 16 inches in 
diameter, and he now breathes easier, and so will the Hartford gas works 
next winter. During the progress of the work ngt asingle consumer was 
deprived of his gas supply. 


Tae Furious Work or A Recent Cycrone.—At the late Chicago meet- 
ing of the Western Gas Association Mr. G. A. Hyde, sr., read a paper,* on 
the subject of ‘Pressure of Gas in Street Mains,” and in the discussion 
which followed the vagaries and eccentricities exhibited by a ‘‘real Western 
cyclone” were freely commented upon. Many of the gentlemen present were 
rather incredulous about the experiences related, and seemed inclined to 
view the matter as overstated. Now (and while the newspaper accounts of 
the September cyclone that almost demolished the town of Washington 
Court House, in Ohio, are still fresh in the memories of our readers) we are 
enabled to present some facts, in regard to these terrible visitors, that are 
perfectly reliable and for which we are indebted to Mr. Joe. M. McLean, 
Secretary of the Washington Gas Light Company. Mr. McLean's state- 


ters is reprehensibie enough, certainly, when the apparatus is destined to| ment is as follows : 


supply the landsman’s need ; but it becomes criminal when manifested | 
| * See“JOURNAL, Vol. XLIII., issue July 2d, 1885, pp. 3, 4, 5. 


aboard ship. 
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OFFICE or Wasuineton Gas Lr. Co., Gas Stocks. SCRUBBERS AND CONDENSERS. 
Wasarneton C. H., Sept. 26, 1885. a aE G. Shepard Page, New York City...........2. sesee © sees 217 
To the Editor AMERICAN Gas Lieut JOURNAL _— Quotations by Geo. We Clese, Broker and REGENERATOR FURNACES. 
In compliance with your request I will say the cy- Caney Se ey eae, Charles F. Dieterich, Baltimore, Md vente oud 
clone that struck our city on the evening of Sept. 16 Wau Sr., New Yorx Crry. oxikie sciamabialiiie 
. i . 2 .’ e 
8th dealt our town a heavy blow. It made its ap- Ocroser 16. Schleicher, Schumm & Co.. Phila., Pa......... +. uae 2A 
pearance at the hour, and from the usual direction, 2 All communications will receive particular attention. Clerk Gas Engine Company, Phila., Pa............++-+s++0+ 212 
that cyclones take—in early evening and from the A ile mage quotations are based on the par value of GAS REGULATOR. 
southwest—accompanied by heavy rainfall. It ? Capital. Par. Bid Asked | Helme & MclIlhenny, Phila., Pa..............-.s0eseeseee - 210 
seemed to possess a gyrating motion, as many Consolidated.............7$35,430,000 100 953 964 RETORTS AND FIRE BRICK. 
. . . . Lod is ie 7 ) >; ‘§ 2 
things blown down point in the direction from OE ee Ce 440,000 50 60 70 |J. H. Gautier & Co., Jersey City, Nua Jocccces vesccccccsseses - 
. 4 ‘ Serip 220.000 47 57 B. Kreischer & Sons, New York City........-.-.sseesseeeees 214 
whence the wind came. Those who particularly I nay maa . “ Adam Weber, New York City............sccecccccsecscccses 214 
noted the onward approach of the cloud describe | E™itable................... 2,000,000 100 133 135 | Laciede Fire Brick Works, St. Louis, MO........++22+-s+ee+ 214 
it as having been intensely black, frequently illu- Re Bomds....0. cc 1,000,000 107 110 ete e er “| Works, Brooklyn, N. Y. .... roe 
: +s ] : . P — om —_ 3orgner & O’Brien, Phila., Pa..........2. ccecececceccceces 2 
minated by vivid str 8 of lightning, running, crease em et a pio — 110 113 Williams Gestnes & Son, Pittsburgh, Pa. .......--es-05 «ee 214 
not in the usual zigzag manner, but vertically from : : ts ty | Henry Maurer, New York City........ ..ccesecececeeseceees 214 
y 3,500,000 100 132} 13°x | 7" 
zevith to horizon. The section that caused the 1 500, 000 1000 104 ‘7 | Chicago Retort and Fire Brick Works, Chicago, Ills.......... rot 
. . %, 4g . OU, ‘ Baltimore Retort and Fire Brick Co., Baltimore, Md........ 
damage -“ _ ane a fosn-tmne meagre 6 time in Municipal, Bonds....... 750,000 — Standard Gas Retort and Fire Brick Co., Ironton, Ohio...... 214 
passing a given point. On reaching the town the|y inom. ................ 125.000 50 50 Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo........ 214 
D i ‘ T. Chur, New York City............... eee reee 
clouds parted, the currents being separated by a © Serip.......-s-0- 108,000 A. T. Chur, New York City : 
distance of about 300 feet. The one to southeast Gas Co's of Brooklyn CEMENTS. 
° . a ° TOT € “heste z 
was the most destructive. Buildings located on Brooklyn 2,000,000 25 130} 132 = ar = a he nies gor ane seit m= sam a 
ip eeroosoeoooncs ecensee ’ ’ R . va 3rooks, Shoobridge & Co., New York City. ...............4. 2 
corners of streets or alleys suffered greatest. The | Citizens ...............-+++. 1,200,000 20 84 86 | E. Thiele, New York City....... ........cccccceee ceeeeees 211 
current, striking a building and demolishing it,| « §. F. Bonds.... 320,000 1000 106 110 | Howard Fleming, New York City............--::ss0000+00 211 
would bound over to the next square, and leave} Fulton Municipal....... 3,000,000 100 159 160 GAS STOVES. 
the intervening structures almost, if not entirely, ‘ Bonds.... 300,000 104 108 American Meter Co., New York and Philadelphis econses evce 215 
> . The Goodwin Gas Stove and Meter Co., Philadelphia, Pa. .. 196 
unharmed, while the second point of contact would | Peoples ..................++- 1,000,000 10 84 86 GAS METERS 
present a spectacle of unroofing. 'Thesecond con- ‘* Bonds 290,000 105 110 | paris, Griffin & Co., Phila., Pe. a an ‘ Rebiodhiceies eee 222 
tact was not nearly so powerful in its destroying 250,000 — 90 95 | American Meter Co., New York and Philadelphia...... 228 
qualities as was the first, or else our gas works 1,000,000 100 91 93 | The Goodwin Gas Stove and Meter Co., Phila. Pa. .... .... 223 
a _ Ime & MclIl a UE Sita tee Seen cies 
would now be wanting. Three hundred feet from 1,000,000 25 126 me mc fe sal po Sagas oo 
our works, right in the direction from whence the} 700,000 1000 98 99 |» wMeponald & Co. Albany, N. Y........c..cssceeeceee eee 228 
visitor was traveling, two dwelling houses were | Williamsburgb.......... - 1,000,000 50 162 164 | Nathaniel Tufts, Boston, Mass............02. csceee seeee ame 
badly damaged ; and, strange to say, itsweptover| — Bonds... 1,000,000 — 111 114 EXHAUSTERS. 
the gas works proper, leaving the same undamaged, Richmond Co., 8. L£..... 300,000 50 64 75 |P H. & F. M. Roots, ¢ onnersville, Ind. seneereees stseeeesees 218 
the wiping out of a portion of the f. Fifty sé Bonds......... 40,000 Smith & Sayre Manufacturing Co., New York City..... .... ond 
save Toor, Wilbraham Bros., Philadelphia, Pa..............0cseseeeees 
lanterns and probably half as many posts were | Out of Town Gas Companies. GAS COAL 
blown—we know not where. Our holder (it was | Buffalo Mutual, N. Y... 750,000 100 80 85 | penn Gas Coal Co., Phila., Pa..............02- soccececees 221 
filled to the water’s edge) sank in the water—to r Bonds... 200,000 1000 95 100 | Perkins & Co., New York City ....................0e00e — 
what depth I cannot say, but so strong was the Citizens, Newark......... 918,000 50 103 115 ae —_ ( nner oe gad MG ..cveccccocesczece om 
, ° ° rT: rT spard Coal Co., Baltimore, cdl sw: -dbrsvatane » Webginieeeaiiowe 
pressure upon it that, when relieved, it bounded Bonds. 124,000 — 106 110 ene and Ohio R.R. Coal Agency, N. Y. City.......... 21 
back with sufficient force to wrench every wheel | Chicago Gas Co., Ills... 5,000,0000 25 130 140 | Westmoreland Coal Company, Phila., Pa...... -....-++5 221 
. ° * > a] al .] 
from the guide rails, and exhausted the lights from | Peoples G. L. & C. Co., GAS ENRICHERS. 
a considerable portion of the town. Fortunately a pin: S94 ae = - W. H. Doan, Cleveland, Ohio......... A Pe Bre 220 
the holder sustained no great injury. Twenty- Pepe ap _ iin 4 180 182 VALVES 
F =) 4: onsolidated, Balt....... 6,000,000 00 47 48 eo 
I aa fooen rf womeny beiek building —s sé Bonds.... 3,600,000 107 1074 Ludlow Valve Manufacturing Co., Troy, N. Y.......--..+00- 216 
2-inch cast iron main, buried at a depth of 30 Central. S. F.. Cal on” BFOUN MoLean, NOW ROME OME. vcs. vecesseccsceceedscewace 216 
. . . . ° J ’ . “> Sees os 
inches. About 15 feet of side wall of this building Capital. Sacramento. Cal - : GAS LAMPS. 
was blown down directly over the main. Next _seateayogyyage _— _ res: Siemens Regenerative Gas Lamp Co., Philadelphia, Pa..... 217 
< cial f 5 ‘aibeshed : Hartford. Conn.......... 750,000 25 123 129 | G. snepard Page, New York City...............ceeee-eeeeee 193 
ee ee ee oe eee ee oe “9 _ cmanating Jersey City........cseceres 750,000 20 140 150 | Albo-Carbon Light Co., Newark, N. J............:eee++e0-. 210 
from an areaway, say, 17 feet distant from point GAS KILNS AND OVENS 
of fallen wall. We dug down to pip and found it re i ‘ P New Y ox city 213 
i ; “+; a 4 ,ompson Gas Kiln and Oven Co., New Youk City......... 2 
broken. The iron was in good state of preserva- Adver tisers Index. Thompson Ga 
tion—the jar from falling wall must have ruptured ; PURIFIER SCREENS. 
it. A reference to the books of our relief commit- Page | John Catot, Lawrence, Mass.......2+--.0ee-ee eee cere ees 220 
tee shows that 25 houses were entirely destroyed ; — scpenaeiaiameameinel STREET LAMPS. 
100 more sustained daraages amounting to from cs grt aig ea tee $604; ms J. G. Miner, Morrisania, New York City..... oevccccccceseve 213 
10 to 75 per cent, of their value ; 6 persons were | wy. farmer, New York City........ o9p | Bartlett Street Lamp Mfg Co., New York City.............. 213 
killed, and 500 people required assistance. As an GAS WORKS APPARATUS AND RURNERS. 
instance of the destruction wrought upon some y , . 7. 
CONSTRUCTION. i a: eae OR No Fok wasnneceswonetvnpees 218 
households that of one of our stokers affords an wi el Pa eset a. “eatin: ein naan 210 
unfortunate example. With a family of five chil- | 38 B- Floyd, New York Clty -... 0... 0.00.00 810 1G. Taylor, NOW WR OMY....}-.---+-2+-0--reeessvesane .2 
dren he occupied a four-roomed dwelling ; the | 7: *: Row!ant pata 4 peer ape eva PURIFYING MATERIAL. 
children were being prepared for bed, when the er rie ¢ Fert Warne Ind. ‘onnelly & Co., New York City : 220 
cyclone came and in one short moment they found | oi". sire co.. Cinemmnati, Obio. .... munelly & Co., } I 5 
themselves standing on the ground, where the Rartlett, meek ttn. narrating ON ggineapieaa STEAM BLOWER FOR BURNING BREESE. 
house had been, in a drenching rain. Everything Morris, Tasker & Co. Limited, Phila. Fa tn | HE. B. Peason, ew WOE ONPsvereccsececs ovensvecovecsscees 182 
a Morris bs Ee Bi cisnescesisenex 218 | 
they possessed was either broken up or blown Davis & Farnum Mfg. Co., WaNDGM, WORD... cccccccccecscs 192 | PIPE COVERINGS. 
away, save the cook stove and the clothing OD | Tanner & Delaney Engine Co, Richmond, Va....... 218 | 2 ” > oN. Y. City 200 
their persons—fortunate only in that they escaped | g. p, wood & Co., Phila. Pa.............000cccecee00. gg | ee ay Ses ee aan sere tees 
unhurt. - it swept Krcti rand + og tall | southwark Foundry and Machine Co., Philadelphia, Pa 218 | GAS FIXTURES. 
granite columns were thrown from their bases with ee ger. 
as much apparent ease as it twisted into fragments PROCESSES. Mitchell, Vance & Co., 
the fragile limbs of the evergreen trees. National Gas Light and Fuel Co., Chicego, Ills. ........... 211 STEAM PUMPS. 
Respectfully, Joe. M. McLean Dardett Locmnle, Warteird, COmB...-000++0ss 00000000 .00 0+ 210] 4. s. Cameron Steam Pump Works, N Y. City....... s+. 213 
—_ — GAS AND WATER PIPES, SHAFTING, PULLEYS, ETC. 
Tae Test was Mave.—In an item given else. | 4; 2: McNeal, Burlington, N. J.........-.--+.----. seoseeee R161 4 g F. Brown, New York City......-.ssece00 cesses os 211 
where the hint was advanced that the Jarvis | UUce#er Iron Works, Phila. Pa aa 
Famace Comneny wouldtihely mek a Warren Foundry and Machine Co., Phillipsburgh, N. J..... 216 PIPE WRENCH. 
es py * y make & comparative Mellert Foundry and Machine Co., Reading, Pa...........+. 216 | J. H. Williams & Co., Brooklyn, N. Y........ ee. + eevee . 210 
I J 
Ps any tom a wow and coke as fuels. The Cincinnati and Newport Iron and Pipe Co., Newport, Ky... 216 a ‘LIC MAIN 
: ve been made, and report of same will ap- | Fox & Drummond, New York City..... Feuheveusdcsess. wee HYDRAUL 2 . 
pear in our next. Ohio Pipe Co., Columbus, Ohio.............-+ 216 | A. E. Boardman, Macon, Ga........+-ssseee sevens oceansass. 8 
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FOR SALE. TOGAS COMPANES) ‘PATENTS. 
Second-Hand Gas Apparatus. CEE | op ANTI H. HOUGH 


The Grand Rapids Gas Company will offer for sale in 1886 a 





One Condenser, 4% ft. diameter by 13 ft. inlength over Complete Ten-Inch Plant for making coal gas 


all, containing 150 two and one-half inch tubes, 8 ft. long Grand Rapids. Mich., Oct. 6, 1885. Solicitor of American & Foreign Patents, 


with 12-in. connections and bye-pass. 





Twe Smith & Sayre (12-inch) Steam-Jet Ex-| 925 F. ST., WASHINGTON, D. Cc. 








ted i> 
hausters, with 3 Self-acting Bye-Passes. 4 2 deen 0 6: Gumi Gee 
Four Purifying Boxes, 10 ft. by 14 ft. by 3 ft., with | OE d 
12-inch connections and center seal Mo 2 Personul attention given to the preparation and prosecution 
i. 0s 5 | of applications for Letters Patent. All business before the U. s, 
All in good order, and will be sold cheap. Address a? 4 : 
o Pat. Sept., 1885. Just the thing = | Patent Office attended to for moderate fees. NO Agemey in 
PETES Y. MILLER, Manager Comets Ces Co.., hes for street lamps. No moving parts; ; the United States possesses superior facilities 
Buffalo. N. Y @ only the gas moves, and checks it- = 
ene See Be pS self by opposing currents; cannot 5 fer obtaiming Patents, or for ascertaining the patent- 
pa a i BS get out of order or wear out; the > ; . 3 
cheapest and best of all governors. < ability of inventions. Copies of patents furnished for 25 cents 





Samples, by mail, 10 cents. Send 


for circular each. Correspondence solicited. 


THNDERS > 


Lighting the Streets of Toronto 


Tenders, addressed to the undersigned, will be received by 
registered post up to 12 o’clook noon of | 

‘Tuesday, the 1st December, 1885, | 
for the lighting of the streets of the City of Toronto, Canada, 
with Electric Light, Gas Light. or other illuminant, for ii 





GHE AuBo- -GARBON LaGHT! 


A new system of Carburetting heated Gas by means of a solid material, where- 
by its illuminating power is increased more than three-fold. 


SUPERIOR TO ALL OTHER SYSTEMS FOR 
three, or five years from the Ist day of July, 1886, or sooner if economy Qafaty llnminating rer an ht ah 2ee 
practicable. Econon Vy DAloiy, LLUMINAINgG an d Ge ne Prat al y, 
Specifications can be seen and a copy oi the same obtained on 
application at the office of the Chief Engineer of the Fire Depart- 


vi Gab! Lib 


ment, corner Bay and Temperance streets, or at the office of the The Albo-Carbon process enables Gas Companies to supply a light equal to the Are Light, at a 
City Clerk. City Hall, after the 15th day of October. much less cost. Several Gas Companies are now using this system. The process is 
A cash deposit, or marked check made payable to the order of | extensively used in Europe, and is being rapidly adopted in this country 


company each and every tender, together with the bona jide sig- 
natures of two responsible persons who will become sureties for 
the due fulfillment of the contract. The deposit accompanying | 
the tender will be forfeited to the city in the event of the person 
or persons whcese tender is accepted failing to execute the neces- 
sary contract or give satisfactory sureties for the due fulfillment 
of the same. Deposits of unsuccessful tenderers will be returned. 
The lowest or any tender not necessarily accepted. 


the City Treasurer, for the sum of one thousand dollars, must ac- | 


The -Albo- Carbon. Light. Ce., : = Pewarls.B.. J. 


GENERAL AGENCIES : 
1004 Walaut St,, Philadelphia, Pa. Law Buildings, Lexington Ave, Baltimore. 


é/ JOHN MAUGHAN, , 94 Fifth Avenue, Chicago, Ill. 35 Federal Street, Allegheny, Pa. 
Clty Clerk's Omice. onan Teer | aaa 522 Pine Street, St. Louis, Mo. 120 S. Fourth Street, Minneapolis, Minn. 








Helme’s Automatic Regulator 


As Applied to the 


FOULIS CAS COVERNOR. 


This Regulator and Governor combined are absolutely free from friction, excepting what is due to the 
moving of the float A and valve through the water. There are no journals to carry weight, and the moving 
parts are so nicely balanced that they do not rub against the surroundings, 

The well-understood action of the inverted syphon in a fluid is made available in loading and unloading 
the float of the Regulator. As the demand for gas increases the float A descends, and with it the vessel F, 
drawing into it from the tank G a portion of the fluid it coniains. This additional weight increases the 
pressure at the Governor sufficiently to overcome the friction in the pipes due to the increased amount of 
gas passing. When the shatting off begins a reverse action takes place. The float and vessel /’ begin to 
rise, and in doing so return to the tank G the fiuid taken from it while descending. 














From this it can be seen that any desired variation in pressure can be arranged for at the Governor, so 
as to maintain a uniform pressure in center of town. When once adjusted to the minimum day pressure 
and maximum night pressure it requires no further attention. For prices and further particulars inquire of 


HE LME c& MciLHEnNnN yy, 
Nos. 1115 and 1117 Cherry Street, - - tascmestrets. sca Pa. 


BURDETT LOOMIS, 


HARTFORD, CONN. 


Builder ofr Gas Works. 


LOOMIS’S PATENT WATER CAS APPARATUS, FOR MAKING ILLUMINATING OR HEATING CAS 
FROM BITUMINOUS SLACK, ANTHRACITE COAL SCREENINGS, COKE, LIGNITE, OR WOOD. 











$$» 











More gas can be made with this apparatus, using BITUMINOUS SLACK, than by any other process using same amount of best quality Anthracite 
Coal, and with less oil. No clinker; no filling up of superheater with ashes, as they are separated from the coal in the process of blasting and easily removed. 
Plans and estimates furnished. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


Sole Owners and’ Licensees of the Springer Patent Cupola and Process for the U.S&., 
Builders, Lessees, and Chicago. 


Purchasers of 


GAS WORKS 


Springer Cupola 
Gas Generating System. 













References. 
People’s Gas Lt. & Coke Co., Chicago. 
Elgin Nat'l Watch Company, T. M. 
Avery, Prest., Chicago. 
Chicago, Rock Island and Pacific Ry. 
Shops, Chicago. 
And many others. 
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Correspondence Solicited, and Estimates Furnished. . =" Best Gas Generating System Known. 


Orders from Cities, Towns, and Public Institutions Promptly Executed. Address 


NATIONAL CAS LICHT AND FUEL COMPANY, - - ~ No. 162 Washington Street, Chicago, III. 





DYCKERHOFF 9<2>ppjintsuaiey Shafting, Pulleys, 
PORTLAND GEMENT j2:::""\stu0a = = =}{ANGERS. 





Is superior to any other Portland Cement made. Its extraor- 
dinary strength permits a greater addition of sand, while its ac- 
knowledged uniformity insures the most reliable and strongest 
work. Itis therefore the most ecovomical to use. Circulars, 


with a (DEZTENT Es, p 7 . A om RS i=h - BRO V V INT > | 


SOLE AGENT, U.S., No. 43 Park Place, New York City. 


 GIBBs = PROK'S bel nl aaa: us acne 


PORTLAND CEMENT ¢& 


Is guaranteed to be the finest English brand, and unsurpassed by 
any grade imported for making concrete and setting masonry. 


(a FE. Brown’s Patent Friction Clutch. 


Send for Illustrated Catalogue and Discount Sheet to 

















MADE ENTIRELY OF BAR STEEL. 


Six sizes ; adapted for Pipe frém *; to 14 inches diameter. 


e Each number will fit a range of sizes equal to six or more Jaws are hardened to a saw temper, and can be sharpened 
Extract of paper, with tests, read _ pairs of common tongs, while it will outwear an equal number with a file. 
ee S of any kind. Does not crush pipe ; has a quick grip; never slips; chain will 
before the Am. Soc. of Civil Engi- All parts are interchangeable, and can be readily renewed. not unhitch while in use, but can be instantly released. 
neers, sent on application. J. H. WILLIAMS «cc CO., 
HOWARD FLEMING, Mantfs. of Every Description of Iron and Steel Drop Forgings. 


Sole Agent for U. S., No. 14 BOWNE STREET (Near Hamilton Ferry), BROOKLYN, N. Y. 
23 Liberty St., New York. | es iamuniaieealia vaniaeiiaine 


GEROULD'S IMPROVED RETORT CEMENT, HOWARD FLEMING, BROOKS, SHOOBRIDGE & C0. 


recite, wesw Portland & Roman Cements ¢St English Portland Cement 


Cc. L. GEROULD, 


Manchester, N. H. | “DINWAS” SILICA FIRE BRICKS AND BLOCKS WORKS: GRAYS, ESSEX, ENGLAND. 
N. B.—As Manchester is a shipping point, all freight can be For Coke Ovens and Gas Works, 
shipped as cheaply as from Boston or New York. | Correspondence invited. Lowest prices New York Office, No. 7 Bowling Creen. 
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THE CLERK GAS ENGINE. 


Highest Award; American Institute, New York, 1883. Silver Medal American Institute, N. Y., 1884. 
Cold Medal Awarded Crystal Palace Electrical Exhibition, London, 1882. 
Highest Award for Motive Power British Section International Exhibition of Electricity, Paris, 1881. 








Reliable. Economical. 


No Boiler. No Engineer. 






Steady. "3 vee — i? No Explosion 
7—-_ No Gearing 
—— Wheels. 
auaple. No Danger. 
No Ashes. . No Parts 
requiring 
a _— frequent 
ee. renewal. 





REQUIRING ONLY A MATCH TO START IT--CIVINC ITS FULL POWER IMMEDIATELY. 


We would inform the public that during the last few months we have improved Tue CrerK Gas EnoIne 
to such an extent that we can now offer an engine vastly superior to our former pattern. These improve- 
ments have enabled us to sell our engine at a GREATLY REDUCED FIGURE, partly on account of the 
decreased weight (our engine weighing about half that of others giving the same Brake H. P). The con- 
sumption of gas has been decreased to a considerable extent, and the Brake H. P. has been increased some 
25 to 30 per cent. All parts of the old design that were considered defective have been remodeled and new 
designs added. We now have an engine second to none as regards power, consumption, and ease of working. 
With our new engine all trouble in starting has been removed, the noise reduced to a minimum, and the 
regularity of motion is now all that can be desired. We guarantee all we claim for it, and the material and 
workmanship being of the best, enables us to guarantee the engine for twelve months. 


SOLE MAHERS, 


THE CLERK GAS ENGINE Co., 


WM. W. GOODWIN, President. E. STEIN, Secretary. S. LEWIS JONES, Asst. Secretary. L. P. GARRET, Supt. 
Main Office, 1012-1018 Filbert Street, Philadelphia, Pa. 


BRANCH OFFICES, 
142 Chambers St., N. Y. 4 West Fourteenth St., N. Y. 76 Dearborn St., Chicago 





General Agents, 


THE GOODWIN GAS STOVE & METER CoO. 


Of Philadelphia, New York, and Chicago. 


Ne 
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Boardman Hydraulic Mai, 


Patented October 7, 1884. 


For description, see AM. Gas LIGHT JOURNAL of Feb. 2, 1°84, 


For terms, apply to 


A. E. BOARDMAN, Macon, Ca. 








“The Knickerbocker Portable bas iii 


ON EXHIBITION AT AMERICAN INSTITUTE FAIR. 


Thompson Gas Kiln & Oven (0. 


So Carmine St., 
Send for Circular by mail. 





MITCHELL VANCE & CO., 


MANUFACTURERS OF 


Chandeliers 


and every description of 
4 . Pl rg. oe 
GAS EHIX’DTUR ES. 
Also manufacturers of Fine Gilt Bronzes and Marble Clocks, 
warranted best time-keepers. Mantel Ornaments, etc. 


Salesrooms, 836 Broadway, N. Y. 


Special Designs furnished for Gas Fixtures for Churches, Public 
Halls, Lodges, etc. 
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Are adapted tor use of Streets, Parks, | { 


Depots, Ferries, & Private Grounds, 


WITH POSTS OR BRACKETS. 


Jacob G. Miner, 


No. 823 Eagle Ave., New York N. Y. 





C. BARCALOW, PREST. J. V. BARCALOW, SEc. & TREAS. 


BARTLETT 
Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Bartlictt’s Patent 


GLOBE LAMPS, 


FOR 





Streets, Parks, Railroad Stations, Public 
Buildings, Etc. 


LAMP POSTS A SPECIALTY. 








Office and Salesroom, 


No. 35 Howard Street, N. Y. City. 


ind others intending to erect lamps and posts 
will do well to communicate with us. 


Gas Companies 








F, M. ROOTS, 





D. T. ROOTS. 











IMPROVED GAS EXHAUSTER, 


WITH ENGINE ON SAME BED PLATE, OR WITHOUT. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, Etc., FURNISHED TO ORDER, 


P.H. & F.M. ROOTS, ®stestee: & Manufacturers, GONNERSVILLE, IND, 


8.8. TOWNSEND, General Agent, 22 Cortland St. and 9 Dey St., N. Y. 
JAS. BEGGS & CO., Selling Agents, 9 Dey St., N. Y. 
COOKE & CoO., Sellirg Agents, 22 Cortland St., N. Y. 


“SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. 4 








=A. S. Cameron Steam Pump, 


THE STANDARD OF EXCELLENCE. 
Upward of 30,000 in Use. 


BEST GAS WORKS PUMP 


Ever Introduced, 


Adapted to Every Possible Duty. 


AS Cameron Steam PumpWorks, 









Foot East 23d St., N. ¥. 
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J. H. GAUTIER & CO..| LACLEDE FIRE BRICK MFG.coO, MANHATTAN. 


CORNER OF MANUFACTURERS OF FIRE BRICK & ENAMELLED CLAY 


GREENE AND ESSEX STRFETS,|Fire Brick, Gas Retorts, RETORT WORKS. 
JERSEY CITY, N. J. AND 
MANUFACTURERS ies ST. LOUIS STANDARD SEWER PIPE. ADAM WEBER. 


Clay Gas Retorts ri jay Material, Pre Cly Fc ining, Chimney Tow |CUAY GAS RETORTS 
b 








Dry Milled and poe Fire Clays, ete. A N D R ETORT SETTI NGS 
» OFFICE AND DEPOT 
Gas House Tiles, 901, 903, and 905 Pine Street, FIRE BRICKS, TILES, ETC., 
ST. LOUIS, MO. 
° ° ’ Office and Works, 15th Street and Avenue C., N.Y, 
Fire Bricks, Etc. Etc. 
Ground Clay, Fire Brick and ESTABLISHED IN L845. 
Fire Sand in Barrels, B. KREISCHER & SONS, 
J. H. GAUTIER. T. B. GAUTIER. 
C. E. GREGORY. C. E. GAUTIER. 


OFFICE FOOT OF HOUSTON ST., E.RB., N.Y. 





BROOKLYN 


Clay Retort & Fire Brick Works, Gas Ftetorts, 


(EDWARD D. WHITE & CO.) 
Manutnc fone maser nie “| «TILES, FIRE BRICK. 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 

Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. 











JAMES GARDNER, Jr. ——ESTABLISHED 1864.— WILLIAM GARDNER 


LocRrene an PA. WILLIAM GARDNER & SON, presepUhod Par PO. Dew 373. 


Successor to GARDNER BROTHERS. 


Fire Clay Goods for Gas Works. 


C. H. SPRAGUL, No. 70 KILBY STREET, BOSTON, MASS., Agent for the New England States. 





OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERSEY. 


HENRY MAURER. 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 


STANDARD GAS RETORT AND FIRE BRICK COMPANY, 


J. ANDERSON, Pres. & Mana’r. OF TRONTON , Oa. C. PETERS, Secretary. 


Clay Gas Retorts, Fire Brick, and Fire Clay Goods of Every Description. 


Plans of Livesey-Somerville, McIlhenny, and other Furnaces, and Competent Workmen Supplied. 











fi CHICAGO OCOABRHILL THOS. SMITH, Prest. AvuGusT LAMBLA, Vice-Prest. & Sup 


Retort & Fire Brick Works, BALTIMORE 
ons naam, || AHIAT A FIRE BRICK. RETORT & FIRE BRICK CO 


CHICACO, ILL. COMPANY. 
GEORGE C. HICKS, PRES. PAUL P. AUSTIN, Sec. & TREAS. MANUFACTORY AT 
STANDARD LOCUST POINT, BALTIMORE, MD. 
Clay Retorts and Settings. PARKER, RUSSEL L & CO. Connection with the City by Telephone. 
of cern there and sie te ovaer. | City Office, 711 Pine Street, Clay Retorts, Blocks & Tiles, 


Standard Fire Bricks. 








eT. LOUIS, ato. FIRE BRICK, FIRE CLAY, 
NEWBIGGING’S AND FIRE CEMENT. 


Our immense establishment is now employed almost entirely in 


h oT RO 
Gas Mana ar’s Handbook ie mammiaatere of Ked and Buff Ornamental Tiles and Chim- 
' MATERIALS FOR CAS COMPANIES. Rey Weg a ae SOs Sie eee 
| 2 to 30 inches), Baker Oven Tiles 


| 
2 > y | € « € 
Price, $4.80. We have studied and perfected three important points. Our re- | I2xi2x2 and 10x10x2. 
| torts are made to stand changes of temperature, the strongest | 


EVERY GAS MAN SHOULD HAVE ONE. | heats of the furnace, and the abrasion of feeding and emptying. WALDO BROS., 88 WATER 8T., BOSTON, MASS 
| Ou customers are in almost every State of the Union, to all of 
Orders may be sent to this Office. | whom we refer. Sele Agenta for New England States 
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up 
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THE AMERICAN METER CO., 


MANUFACTORIES, 


508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, III. 








AGENCIES, 
No. 177 Elm Street, Cincinnati, Ohio. Nos. 122 & 124 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street. St. Louis, Mo. 





NEW 


INCANDESCENT 


Gas Fires 


AND 





OPEN 


Fire Place 


Heaters. 


Open Fire Place Heater No, 19. Open Fire Place Heater No. 17C, 
Fitted with the New Incandescent Gas Fire. Fitted with Hluminating Burners and Copper Reflector . 








We call attention to Special Apparatus Heated by Gas for Manufacturing Purposes. 
Gas Furnaces for Tinmen’s use; Furnaces for melting Solder and Type Metal; Apparatus for bending Carriage 
Panels (in successful operation in Carriage Manufactories); Water Heaters for Kitchen Boilers, 


Baths, etc., and for attaching to Heating Coils and Pipes for Conservatories. 





THE COMPANY MANUFACTURES 
GAS STOVES FOR COOKING AND HEATING PURPOSES 
In all Sizes, for Domestic, Restaurant, and Hotel Use. 
These Stoves may be seen in operation at our Retail Store, No. 223 Sixth Avenue, N. Y. Call and examine. 


SEND FOR CATALOGUE OF TWENTY DIFFERENT STYLES OF HEATING STOVES. 
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A. x. Ww NE AT. Mllert Foundry and Machine Co. 


ZTsizmited. 
BURLINGTON, N. J. WORKS porate 











| Spee talo~Wiange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 
| Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc, 


GENERAL OFFICE, - - - READING, PA. 


Cas and Water Pipes 


From 2 to 48 Inches in Diameter. 


CAST IRON PIPES FOX & DRUMMOND, 


FOR WATER AND GAS 


JAMES S. MOORE, Pres. -_ “a JAS. P. MICHELLON, Sec 


~~ sage TER IRON Wop ‘hens THE OHIO PIPE COMPANY, 
oe, ee a fo 


jesousy 





“140 AA 


Flange-Pipes 
Aapunog 





160 Broadway, N. Y. City. 








MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Collar G rates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS. 
| Columbus, Qhio. 


LUDLOW VALVE MFG, CO. 








(asl nina sap Vales Fie Hytraals Gasholders. &c. 


Office No. 6 North Seventh Street, Sen. OFFICE AND WORKS, 











938 to 954 River Street and 67 to 83 Vail Av. 


ESTABLISHED 1856. TROY, N. ¥. 


WARREN FOUNDRY wn MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 162 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. a1 





Hydraulic Main Dip Regulators, also 








MATTHEW ADDY, President. W. L. DAVIS, Selling Agent. GEO. P. WILSHIRE, Sec. & Treas. 


Cincinnati and Newport Iron and Pipe Company, 


NEWPORT, KY. 


tor, etc., for Gas, Water, Steam, and Oil. 
nd for Circulars. 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants 
48 in., outside and inside Screws. Indica- 








Valves.—Double and Single Gate, } in. to 


Send for Circulars. 









Lamp Posts 






‘ ohn McLean 


AND a Man’ facturer of 
BENCH CASTINGS SPECIAL CASTINGS GAS 
A Specialty. Large & Heavy Castings for General Work. For Gan & WATER Co's VALVES. 


Manufacture Pipe trom 2 to 48 inches. All work guaranteed first quality. | 298 Monroe Street, N. Y. 
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Siemens’s Hegenerative Gas Burners, 
E"*or Lighting and Ventilating. 


THE CHEAPEST, PUREST, AND MOST BRILLIANT OF ALL GAS LIGHTS. 


Superior to the Electric Light in Economy, Beauty, & Steadiness. 
SPECIALLY ADAPTED FOR LIGHTING HALLS, FACTORIES, OPEN SPACES, ETC. 


Numerous Tests made by various Gas Com- 
panies in the United States show an Efficiency 
of Ten Candle Power per Cubic Foot of Gas. 


General Agents: 


SIEMENS LICHTING CO., 347 West Main St., Louisville, Ky. 
MEYER, MARSHALL & CO., 528 California St., San Francisco. 
DENNEHY,WOLF & O'BRIEN, 85 & 87 Dearborn St. Chicago, Ill. 
WILCOX & McCEARY, - No. 1! Bisse! Block, Pittsburgh, Pa. 
T. T. RAMSDELL & Co., - 20 Swan Street, Buffalo, N. Y. 
SIEMENS CAS ILLUMINATING CO., 

Room 6, No. 157 Broadway, New York City. 
Ww. D. COLT, - * + = {420 F Street, Washington, D. C. 
JOHN KIEFER, - - - 344 Lawrence, Street, Denver, Col. 





THE SIEMENS REGENERATIVE GAS LAMP COMPANY, 


SOLE MAHERS FOR THE ON ITED STATES, 


N. E. Cor. 2ist. St. and Washington Av., Philadelphia. Pa. 





THE “STANDARD” WASHER:SCRUBBER, 


KIRKHAM, HULETT & CHANDLER’S PATENT. 

















—— (ees - 

Total Capacity per 24 Hours ot ‘*Standard”’ THE CORKR1INUED POPULARITY **Standard* Washers Ordered Recently. 
Washers Ordered During the Following : Cu. Ft. per Day 
Years. Of these Machines Anneberg Gas Co..............255 --.- 200,000 
a a oe poe ag _ Will be recognized from the following extracts from Bombay Gas Co........ te teee eee te . 400,000 
pose mes ae letters from representatives of some of the com- Brussels CO..........2+-02+eeeeeeeeeees 1,250,000 
EERO “ panies having them in use: CHICAGO, two, 1,000,000 each................ 2,000,000 
MBicic ev cvcvcvesicscecdoeness .. 86,462,500 * P G C ™ Chommtts Gas OO... ...0 00. cesccvcccvocseee 1,000,000 
aad iis so ccee eee 39,800,000 “ ROVIDENCE Gas COMPANY, /( Crrmauns Gas Oo.. BUYPALO....... 

1888 57,735,000 Provipence, R. I., Nov. 24, 1884. § pe Rs a pt sate a magpie Phos 
i sinh Ricans RL +735, : ‘ joke Wester tn Sibes, CuenGininnes”...:. 
De ic natnhccait ah tietdeh cia slits Sats 26,177,500 “ Gero. SHEPARD Paaeg, Esq., New York: e Wo 500,00 
— i 7 . Cokerei der Friedenshutte, Upper Silesia. ... £00,000 
ON a. a's wtaalenes anual 235,937,500 cubic feet. Dear Sir—We are now using less than a gallon sunatins Guneilitions 250.000 
e ss - S Ras se cee eswesevesess , 
of water per thousand in the ‘‘Standard,” and the . taki, 
— i tlet will Ap SE Dunedin Gas Co., New Zealand ............. 400,000 
gas at the ou e will not color turmeric paper. eR, 6c oss chnnk sk 250,000 

Total Number and Capacity per 24 Hours of Yours. etc., King’s Lynn Gas Co........ .... 300,000 
“standard” Washers Erected and in A. B. SLATER, Treasurer. Leiden, Holland 600,000 
Course of Erection in the Several Countries z digs aa shes 

Cubie Feet PorTLAND Gas CoMPANY. } ee ets reneremncsererrens 400,000 

a aaa PorTLanD, OreE., Nov. 29, 1884. § Liverpool Gus C0. .......-2++ sseeeeeesseeeee 2,000,000 

RMON 5 vias ds cnemncpess 151 157,070, : ks aa ; “ ie ae see fe oe 8,000,000 
Western Hemisphere..........-..-. 38 39,337,500 Geo. SHEPERD Paces, New York: LOUISVILLE GAS CO.................-- .... 1,500,000 
oe od atu enetreenins 18 12,150,000 Dear Sir—Our Scrubber appears to run to our Lt a a vo ay) 
ee re magne entire satisfaction, and we are pleased to say that PITTSBURGH GAS CO................. --+- 1,500,000 
France ........-++++++: is eipaamngyncie Ae 4,550,000 ‘ . ; . PAWTUCKET, R.I...... Seninicwmehs -- 2s. 500,000 
ala. wal aw oe x 5,420,000 _—(| it takes out all the ammonia from the gas. This PORTLAND GAS Co., Oregon ................ 562,500 
PT ee 16 8,200,000 is very satisfactory to us, as we were ruining our Saw PRANCID Gas OO... <.05.. ds 0005., 4,000,000 
BEE 2, oes doncgtvseasteces t= 4 4,160,000 meters at a fearful rate heretofore. The amount GRID ss cscionnicss «5: screens veee 40,000 
DI oo oc ceccccseccscccccccvces 1 150,000 | of water used is very inconsiderable as compared St. Lot 18 DS chiwkde’ ucheundoesarh ck 2,000,000 
on ons naucadesheasseen te a. 3,500,000 - ° a - ee ee a ee ; . 2,500,000 
Se x cktardion: “ences neuen? 1 350,000 with our old process. The machine runs very WASHINGTON, D. C. GaS CO............. .. 2,000,006 
NG, Miidci avs ack du <Bisesorenrey 1 400,000 | smooth and still. Very respectfully, Whitchurch Gas Co ...... .... «s+ 173,000 
Gi eee rca ne hese 248 «285,987,500 H. C. LEONARD, Secretary. ee ee qe 29,677,500 


GEO. SHEPARD PAGE, No. 69 WALL STREET, NEW YORK, 
SOLE AGENT FOR THE WESTERN HEMISPHERE. 
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R. D. WOOD & Coa., 


400 Chestnut Street, Phila., Pa. 


aS On Ga & Wate? fTp6, Wate? Machinery & ba Amara 


Cast Iron Pipe, Fire Hydrants, 
Eddy Valves, Lamp Posts, Large 
Loam Castings, Flanged Pipe, 
Sugar House Work, Iron Roofs 
and Floors, Wrought & Cast Iron 
Tanks, Turbine Water Wheels 
and Pumps. 





Casholders, Lime Trays, Center 
Valves, Purifiers, Bench Work, 
Exhausters, Condensers, Cov- 
ernors, Scrubbers, Cas Valves 
Station Meters, Cast Iron Pipe 
Fittings. 


Manufacturers of Heavy Castings and Machinery of Every Description. 


ENGINEERS & CONTRACTORS FOR THE ERECTION OF GAS WORKS, & ALL MACHINERY CONNECTED THEREWITH 











Estimates and specifications furnished for erection of new works or the extension or alteration of old ones. 


Foundries and Works. - = Millville, Florence, and Camden, N. J. 


SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 9) 2P1LS Br oadu ay, N 4 Y. CHAS. W. ISBELL, Sec’y 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alte:ation of Gas Works, or for the 











Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, ete. Purifying 
Boxes and ‘‘Standard” Serubbers. Isbell’s Patent Self-Sealing Retort Doors, 


Taner Delaney Engine Co, MORRIS, TASKER & 60, 


Builders of Gas Works, 


Gas A ) ) | l atus, PHILADELPHIA, PA. 








RICHMOND, VA. 








INCLUDING 
s 
Condensers of various styles, Scrubbers, To Gas Companies. 
Holders, Purifiers, Castings for 
Retort Houses, Etc. We make to order CAP BURNERS to burn any amount 
ALSO STEAM ENGINES AND BOILERS. under a stated pressure. Send for samples. 
Plans, Specifications and Estimates Furnished Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 





Sea MAIN PROVING APPARATUS. 


SOUTHWARK FOUNDRY AND MACHINE COMPANY, 9 = *: SRPUEQEeem. en. 


Successors to MERRICK & SONS. Established in 1836. 





No. 430 Washington Avenue, Philadelphia, Pa. WM. HENRY WHITE, 


MANUFACTURERS OF 


Consulting & Constructing 


Single and Telescopic Gasholders, ¢2; Engineer & Contractor, 


BENCH CASTINGS, 


ESTIMATES, PLANS, AND SPECIFICATIONS FURNISHED 


Washers, Scrubbers, Condensers, Purifiers, TOR NEW WORKS OR EXTENSIONS OF 


. ; ; . EXISTING WORKS. 
And all aymaratus necessary for the construction of improved new gas works and in the extension of . 


— works, Also sheen of 32 Pine St., New York City. 
Gas Engines, and of all descriptions of Steam and Hydraulic Machinery, and of Boiler and Tank Work. 


Plans, specifications, snd estimates furnished promptly on application, | Correspondence solicited. 









a 
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KERR MURRAY MFG. C0, 


Single Lift and Telescopic 


GASHOLDERS. 


Built, 18e4: 


pe RS Capacity, 160,000 cubic feet 
Pittsburgh, Pa.... = 250,000 “ 
= bs PY Rees < 220,000 
Bellaire, Ohio 50,000 “ 
Youngstown, Obio 60,000 
Canton, 3 60.000 
Akron, 80,000 
Xenia, 10,000 
Adrian, Mich 65,000 
Ypsilanti, Mich. 25,000 
Muskegon, * 70,000 
South Bend, Ind 70,000 
Anderson, 20,000 
Plainfield, 10,000 
Springfield, Lilinois 100,000 
Evanston, 50,000 “ 
Freeport, 35,000 
Elgin, 60,000 
Sheboygan Wis 20,000 
Key West Fla. 10,000 


Plans and estimates furnished for the erection of 


aew and the rebuilding of old works. Address 


Kerr Murray Mfg. Co., 
FORT WAYNE, IND. 





JAMES R. FLOYD, 


(SUCCESSOR TO HERRING & FLOYD) 


Oregon Iron Works, 


531 to 543 West 20th St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 


from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
ALR CONDENSERS ; CONDEN- 


SERS: SCRUBBERS 
wet and dry), and 


EXHAUSTERS 


for relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 


PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


BUTLER'S 
COKE SCREENING 


GOVERNORS, 


SHOVELS. 


GAS 
and everything cceonected with well regulated Gas Works at 
low price, and in complete order. 

SELLER’S CEMENT 
for stopping leaks in Retorts. 


N.B.—STOP VALVES from three to thirty inches— 
at very low prices. 





CONTINENTAL WORKS. 






OE TNT NTS eae N I ELT Sr 2 T. F. ROW LAND, Proprietor. 
i: = Ss GREENPOINT, BROOKLYN, N. Y. 


ENGINEER ANCL MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS. and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals givey for the  cessary Plant for Lighting 
Cities, Towns, Mansions, and Manufactories. 


ab ins 
f = = 354 
—_— roe 


GASHOLDERS OF ANY MAGNITUDE. 


= ——— 





R. J. TARVIN, Sec. & Treas. 


STACcH YY hiMEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 
COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


H. RANSHAW, Prest. & Mangr. Wm. STACEY, Vice-Pres T. UH. Bircn, Asst. Mangr. 


Foundry: 
33, 35, 37 & 39 Mill Street. 


Wrought Iron Works: 
16, 18. 20, 22, 24 & 26 Ramsey Street. 


Cincinnati, Ohio. 


BARTLETT, HAYWARD & CO, 


BALTIMORE, MD. 








Office, 24 Light. Works, Pratt & 





os 


dust ti tain, 
*$431108 
SHYASNACNOD 





PURIFIERS. 
‘eum ow 


rss. 


CONSTRUCTING ENGINEERS AND BUILDERS OF GAS WORKS. 





1842 DEILY & FOWLER, 1865. 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


Single or Telescopic, with Cast or Wrought Iron Guide Frames. 


EXolders Built Simce 1880O: 


West Point, N. Y. Kalamazoo, Mich. (3d,) 
Fitchburgh, Mass. Glen Island, N. Y. 

New London, Conn. Warren, Ohio. 

Derby, Conn. Bath, N. Y. 

Bridgeport, Conn. Lynn, Mass. 

Allegheny, Pa. (ist.) New Bedford, Mass. 

St. Hyacinth, Cen. Waterbury, Conn. 
Norwalk, O. Deseronto, Can. 
Brattleboro, V Hoosic Falls, N. Y. (2d.) 
Waltham, Mas (2d.) Bethlehem, Pa. 

West Chester, Pa. 
Baltimore, Md. 


. 2 


Mount Joy, Pa. 
Rockaway B’ch, N.Y. (2) 
Zanesville, O. (2d.) 
Lancaster, O. 
Blackwell's Island N. Y. 
Waltham, Mass., (1st.) 
Dorchester, Mass. 
Wheeling, West Va. 
Lansing, Mich. 

Flint, Mich. 

Galveston, ‘Texas (1st.) 
Milton, Pa. 


Galveston, Texas (2d.) 
Marlboro, Mass. 
Denver, Col. 

Chicago, Ill. (West Side). 
Pittsburgh, Pa. (S. Side). 
Pawtucket, R. I. 
Brookline, Mass. 
Sherbrooke, Can. 
Burlington, N. J. (2d.) 
Bridgeton, N. J. 

Bay City, Mich. 


Newport, R. IL. 
Portland, Oregon. 
Allegheny, Pa. (2d.) 
Atlanta, Ga. (2d.) 
N.Y.City (Central Ga.) 
Lynchburg, Va. (2d.) 
Saylesville, R. I. 
Rondout, N. Y. 
Atlantic City, N. J. 
Augusta, Ga. 
Waltham, Mass. (2) 


Atlanta, Ga. (1st.) 
Savannah, Ga, 





Plaus, Specifications, and Estimates furnished. 





Erie, Pa. 
Scranton, Pa. Hollidaysburg, Pa, Jackson, Mich, Montgomery, Ala 
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GAS COALS. GAS COALS, GAS COALS. 


JAMES D. PERKINS. preeEIne« oo co. F. SEAVERNS. 


General Sales Agents for 


The Youghiogheny River Coal Company’s 
OCEAN MINE YOUGHIOGHENY GAS COAL. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 











all the leading Gas Companies in the United States from Maine to Texas, and is recognized as the only reliable 


Youghiogheny Gas Coal. (See Map on p. 87 of this Journal, Feb. 16, 1885.) 


Po Bo 6PERKINS & C0,, 228 and 229 N. Y. Produce Exchange *“txrrance 


The Wilbraham Gas Exhauster, 


“BAKER SYSTEM,” 


WITH ENGINE ATTACHED, ON SAME BED PLATE OR WITHOUT. 
Best, Cheapest and Most Durable Exhauster known. 


WILBRAHAM BROS., 
No. 2320 Frankford Avenue, Philadelphia, Pa. 


CHURCH'S REVERSIBLE SCREEN FOR GAS PURIFIERS “7- =#, DOAN, 
———<—</} Very Durable NAPHTHA and GASOLINES 


——— hasily Repaired. A eietins tenia ck ‘Sinianllten for 


OvalSlats, with Gas Companies 


Malleable Iron for ENRICHING COAL CAS. 
Cross Bars. 











Gas Exhauster Driven by Belt. 





Correspondence solicited. 


austy w No. 43 Euclid Avenne, Cleveland, Ohio. 


JOHN CABOT, Tron Sponge, 


PATENTED JULY 9, 1878. LAWRENCE, MASS. 
References in all parts of the country. Send for circular and list of companies who now have the CAS as X fad A Li Ss T E R a 
9 


Screen in use. 
- AUTOMATIC GAS GOVERNORS, 


Pipe Coverings. CONNELLY & CO., Limited, 


Fireproof, Non-Conducting Coverings for No. 407 BROADWAY, NEW YORK CiTry, 


STEAM PIPES, BOILERS, 
And all Hot Surfaces. 


Made in sections three feet long. Easy to apply; light and cheap. 
Asbestos Materials, Fibre, Braided Packing, and Cement. These goods are used at Continental Works, Br'klyn.| DISTILLATION OF COAL TAR AND 


CHALMERS-SPENCE COMPANY, 419 & 421 EIGHTH ST., N. Y. See 


By Georce Lunar. Price $8.50. 


WH, ARMEE ENGIFEE® JOS, R, THOMAS, GE, ‘SuMititl Unamaetan™ 


COALS AND CANNELS. 
THE CHEMIST’S ASSISTANT; OR, KINDERGAR- May be Consulted on all Mat- 3, piv A Gaamam. 8v0., Cloth, Price $3. 


























TEN SYSTEM OF CHEMISTRY. ters Relating to Gas Works 
A system by which the elements and their valences are repre- Orders for these books may be sent to this office. 
sented by illustrations and solid bodies. and Gas Manufacture. A, M. CALLENDER & CO., 


BOX AND PAMPHLET COMPLETE, $2.50, ' ADDRESS THIN OFFICE. } 42 Ping St., N Y. City. 


\] 
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GAS COALS. 











GAS COALS. GAS COALS, 





Newburgh Orrel Coal Co,, 


MINERS AND SHIPPERS OF 


Newburgh Orrel, Tyrconnell 
and Palatine Gas Coals. 


ALSO SHIPPERS OF FOUNDRY COKE. 
Mines Situated at 


Newburgh, Flemington & Fairmont, W.Va. 


HOME OFFICE, 
25 S. Gay St., Baltimore. 


CHARLES MACKALL, 
MANAGER, 


OHAS. W. HAYS, Agent in New York, 
Room 92, WASHINGTON BUILDING, No. 1 Broadway. 


a wharves at Locust Point. References furnished when 
Speciai attention given to chartering vessels. 











THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 


DESPARD COAL 


To Gas Light Companies and Manufacturers of Fire Clay Goods 
Throughout the Country. 


ROUSSEL & HICKS,» 4 gyyzs, {BANGS & HORTON, 
71 Broadway, N. Y. “""" 4 16 Kilby St., Boston. 


Mines in Harrison Co., West Va. Wharves, Locust Point, Balt. 
Company's Office, 15 German St., Baltimore, Md. 
Among the consumers of Despard Coal we name: Manhattan 

Gas Light Co., N. Y.; Metropolitan Gas Light Co., N. Y.; Jersey 

City, (N. J.) Gas Light Co.; Washington (D. C.) Gas Light Co.; 

Portland (Maine) Gas Light Co. Reference to them is requested. 


WELSH “ABERNANT” 
Silica Dinas Fire Brick & Cemedt. 


Unrivaled for Endurance Under Intense 
Heat. Percentage of Silica, 95.64. 


Also SCOTCH * BLOCHAIRN ” FIRE BRICK. 
A. T. CHUR, 


SOLE AGENT FOR THE UNITED STATES, 


Mills Building, Room 14, Fifth Story, New York. 














PRESERVE 


The Journal 


BY THE USE OF 


THE STRAP FILE. 


Advantages of the Strap File. 





Ist. It is simple, strong, and easily used. 

2d. Preserves papers without punching holes. 

3d. Will always lie flat open. 

4th. Allows any paper on file to be taken off 
without disturbing the others. 

Price, $1.25. Sent either by express or mail, at | 
directed. By mail the postage will be 20 cents, 
which will be added to the price of the Binder, 


Ar My CALLENDEK & CW., 42 Pinx 8t., N ff. | A. M. CALLENDER & CO., 42 Pine St,, N. ¥ | 





THE 


PENN GAS COAL COQ, 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 


Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 


Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


2093 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 





Also, SPLINT AND STEAM COALS 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
C. B. ORCUTT, Sal es A gent. | OFFICE, 150 BROADWAY, N Y 














 PRAGSS H. JACKSON, PRESIDENT. EDMUND H. McCULLOUGH, SEc. & TREAS. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland Courty, Penn. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The Management of Small Gas Works. 


By C.J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 42 Pine St.. N.Y. 


CATHELL’S —_Kiino’s Treatise on Coal Gas. 
Gas Consumer’s Manual, "zr sree 


- Bound, $30. 




















Ae M. CALLENDER & CO., 42 Pine St., N. ¥. 
| Enables every gas consumer to ascertain at a glance, without any 
previous knowledge of the gas meter, the quantity and money 
value of the gas consumed. Also the best method of obtaining 


AMERICAN 
| from gas the largest amount of its light. It will be to the advan- GA S Li GHT JO URNAL. 
| | tage of Gas Companies to supply their consumers with one of $3.00 per Annum. 
| hese Guides, as a means of preventing complaint arising from 
A. M. CALLENDER & CO 


their want of knowledge in regard to the registration of meters. 
42 Pine Street, N. W. City. 
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INTERNATIONAL--1 876--EXHIBITION. 

















The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 
Twelfth and Brown Streets, Philadelphia, Pa., No. 49 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill, 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation, 

















Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. RB. HAWLEY, 
Secretary, pro-tem. Director General President 
CHARLES E. DICKEY. JAMES B. ‘SMALLWOOD. - ae : CHARLES H. DICKEY. 


Maryland Meter and Manufacturing Co., 


DICKEY, TANSLEY & CO., 


Hstablisashed isecc. 
Nos. 22 and 24 Saratoga Street, Baltimore, Md. 
No. 46 La Salle St... Chicago, Ill. 


MANUFACTURERS OF 


DRY GAS METERS, STATION METERS, GLAZED METERS, TEST METERS, METER PROVERS, PRESSURE AND VACUUM 
REGISTERS, GOVERNORS, INDICATORS, SERVICE AND METER COCKS, AND METER CONNECTIONS. 








NATHANIEBHID TUFTS 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


ies ai! Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry Gas Meter. Pressure and Vacuum Gauges. 


Bi ey to METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enab‘ed to furnish reliabl k ° ° 
anda werorders promply. ss (s/-§ Patent Cluster Lanterns for Street ITMllumination. 











SCIENTIFIC Books. 


‘e are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 








books, at prices named : 


KING'S TREATISE ON THE MANUFACTURE OF COAL | GAS CONSUMER’S MANUAL, by E. 8. CATHELS,C.E. 10cts. | A PRACTICAL TREATISE ON GAS AND VENTILATION 
GAS. Three vols.; $10 per vol. PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- with Special Relation to Mluminating, Heating, and Cooking 


yas, b Lb. Be Ec INS. 1.25. 
GAS MANUFACTURE, by Wit1aM RICHARDS. 4to., with Md edition. $5. | wen tS. 5 Pmam. 3 


numerous Engravings and Plates, in Cloth binding. $12. GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, PURIFICATION OF COAL GAS, by R. P. SPIcE. 8vo. $3. 
y ANAGE GAS, b : NS. . 20 3. 
THE GAS ANALYST’S MANUAL, by F. W. HARTLEY. $2.50. PLANT, AND MACHINERY. $8. HOW TO MANAGE GA xy F. WILKINS. Paper cents. 
COAL; ITS HISTORY AND USE, by ProF. THORPE. $5.50. THE GAS MANAGER IN THE LABORATORY, by a Practical 
ANALYSIS, TECHNICAL VALUATION, PURIFICATION, and THE GAS WORKS OF LONDON, by COLBURN. 60 cents. Student. 8vo., Cloth. $1.50. 


USE OF COAL GAS, by REv. W. R. BowpirTcn, M.A.; with 


1 , 7 ..| THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
Engravings; 8vo., Cloth. $4.50. THE GAS FITTER’S GUIDE, Showing the Principles and Prac J 


tice of Lighting with Coal Gas, by JoHN ELDREDGE. 40 LIGHTING, by W. SuGG. $1.40. 


‘AS PEASUREMENT AND GAS METER TESTING by F. W. pret DISTILLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
Hi‘ RTLEY. $1.60 GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. by GEO. LUNGE. $8.50. 
; , $2.20. A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
AS “ONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
15mo., Sewed. 20 cents. HUMPHREYS. $1. 8vo., Cloth. $3. 


The above will be forwarded by express, upon receipt of price. We take especial pains in securing and 
orwarding any other Works that may he desired, upon receipt of order. All remittances should be made by check, 
ivaft, or post office money order. 


A. M. CALLENDER & CO., No. 42 Pine Street. New York. 
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T. C. HOPPER, Pres. G. J. McGOURKEY, Vice-Pres. (New York). WM. N. MILSTED, Gen. Supt. & Treas. (New York). WM. H. DOWN Sec. 


AMERICAN METER COMPANY, 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactorics: GAS STOV ES, Agencies: 


’ ” rv TErRc 177 Elm Street, Cincinnati. 
612 W. 22d St., N. Y.| SUGG’s “STANDARD” ARGAND BURNERS, | 177 Elm Street, Cincinmat cago. 


: SUGG’S ILLUMINATING POWER METER, S10 Next Second Stveet, Gh Easetie- 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring’? Drum, 122 & 124 Sutter St., San Francisce 


EAE LME: & McilL.HENN YW, 


(Successors to Harris & Brother. Established 1848.) 


CAS METER MANUFACTURERS, 


CONTINUE AS HERETOFORE AT THE OLD ESTABLISHMENT, 


Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To Manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, 
GOVERNORS, INDICATORS, PHOTOMETERS, & ALL OTHER KINDS OF APPARATUS FOR USE IN CAS WORKS. 


From our long practical experience of the business, and from our personal supervision of all work, we can guarantee all orders to be executed promptly, 
and in every respect satisfactorily. 

















WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York. 
76 Dearborn St., Chicago, Ill. 


WALDO BROS., Agents, 88 Water St., Boston. 
MANUFACTURERS OF THE “SUN DIAL” GAS STOVES, FOR COOKING AND HEATING PURPOSES. 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 
Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and all apparatus connected with the business. = = BOT snes, Mans's, Now York. 
All work guaranteed first class in every particular, and orders filled promptly. A. B. STANNARD, ‘Agent — 











D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 
Also STAR GAS STOVES, RANGHES, and HEATING STCVvVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (29 years: and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State Inspector’s 
Banex, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application. 





_ BINC’S TREATISE ON COAL CAS. 


—_—_ 








Ihe most complete work on Coal Gas ever published. Three yols., bound, $30. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York, 
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THE “OTTO” GAS ENGINE. 


Guaranteed to Consume 25 to 75 ANY OTHER GAS ENGINE 
Per Cent. LESS GAS than PER BRAKE HORSE POWER. 











TWIN ENGINE Impulse every revolution. 
THE STEADIEST RUNNING GAS ENGINE YET MADE. 


ENCINES AND PUMPS COMBINED, 


For Hydraulic Elevators, Town Water Supply, or Railway Service. 


Special Engines |! Electric Light Work. 














The Otto Gas Engine is now consuming, at a moderate computation, 2000 millions cubic 
feet of gas per year, nearly all ot which is furnished during day time only. 


THE ONLY HIGHEST AWARD, ONLY GOLD MEDAL, 


AT ELECTRICAL EXHIBITION, PARIS, 1881. 


MADE IN SIZES FROM 1 TO 2 HP. INDICATED). 





FOR PARTICULARS, PRICES, ETC., APPLY TO 


SCHLEICHER, SCHUMM™M c& CO., 


Works: Branch Office: 


N. E, Cor. 33d & Walnut Sts., Phila., Pa. 214 Randolph Street, Chicago, Ill, 


